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[Tpu pazpaborke padoueli mporpaMMbl YIeOHOM JUCIMILIHHLI B OCHOBY ITOJIOXKEHBI
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1. ITepeyeHb NIaHUPYEMBbIX Pe3yJbTATOB 00YYeHHS MO JUCHHUIIHHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJIbTaTaAMHU 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

Koo
Komne-
menyuu

Pe3ynbTaTel ocBOEHUSA

NHaukaTtop 1OCTHXKEHUS
KOMIIETEHIIU U

Ilepeuens maHupyeMbIxX
pe3yabTaTOB 00yUYEHHUS 11O
JCLIUILIIHE

OIIK-1

Criocoben pemarb
THUIIOBBIE 332491
npodeccuoHaNbHON
JeSITEIbHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
€CTECTBEHHBIX HaYK C
PUMEHEHUEM
WH(POPMAITUOHHO-
KOMMYyHUKaIIMOHHBIX
TEXHOJIOTUI

N-2onxk-1 Mcnionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB (DU3HKH,
HEOOXOANUMBIX JUIS PEIIeHHUS

THIOBBIX 33124 B 00J1aCTH
npodeccroHaIbHON
JeSITeTbHOCTH

3Hamo:
- CoBpeMeHHbIE H3HYECKUE
MpeiCcTaBIeHHus 00 OKpYyKarolieM
HeIOBEKa COBPEMEHHOM  MHPE.
-DyHnamMeHTabHble (PU3NUECKHe
TIOHSITHST; 3aKOHBI U SIBJICHUS;
TPaHUIIBl UX TPUMEHUMOCTH.
-Haznauenue n npuHIUIIBL
JEUCTBYS BaXKHEHUIIINX
(uznueckux mpudOOpPoB.

ymemb:

- OOBACHATD
Ha0JIr0JaeMble

OCHOBHBIE

IPUPOJHBIE U
TEXHOT'€HHBIE SIBIICHUS u
3 heKxTsI c MO3ULIUU
(yHIaMEHTATBHBIX  (PU3MYECKUX
MPEICTaBICHUMN.
-Pabortare C anmaparypoil mis
(usmuecknx WCCIEI0BaHMUH.
IIpoBoauTs ¢uznueckuit
9KCHEPHUMEHT W OLEHHBAaTh
MOTPEIIHOCTh U3MEPEHUI.

énadems:

- Hagbikom MIPOBECHUS
(U3MUECKOTO HKCIEPUMEHTa, B
TOM qucie MPaBHILHO
9KCIUTyaTUPOBATh OCHOBHbBIE
npubopel ¥ 00OpyJOBaHHE B
COBpPEMEHHOU (uznueckoi
J1a00paTOPHH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/bHOI POrpaMmbl

JlaHHast DUCHUIUIMHA OTHOCUTCS K bnoky [ 00s3aTenbHOM dYacTH 00pa3oBaTEIbHOU
MPOrpaMMBl.

I[J'ISI HN3YyUYCHUS OUCHUIIIIMHBI HCO6XO,Z[I/IMBI 3HaHUSA B O00JIACTH:

6 coomeemcmeuu ¢

GedepanvhviM  20CYOAPCMBEHHBIM  00PAZ0BAMENLHBIM  CIAHOAPMOM  CPeOHe20  (NONH020) 00ue2o
obpazosanus no npeomemy Dusuka.

Qusuka SIBISETCS MPEANISCTBYIONICH MTUCUUILUIMHON IS TUCHUIUIMH: UHDOpMaAmuKka u

yughposvie mexuono2uuU,

yugposvie mexuonocuu 8 NPOYecCUOHATbHOU O0essmeNbHOCU,

besonacnocmu dHcusHeOesmenrbHOCmU, 86edenue 8 NPopecCuoHaAIbHYI0 0esmenIbHOCHb, 0CHOBYL
HAYYHbIX UCCIe008AHUL.

HMucnunmHa wu3ydaercs Ha 1 kypce B 2 cemecTpe 1o o4HOW ¢dopme oOydeHus, Ha 1
Kypce B 2 ceMecTpe — 3a04Hoi hopme 00ydeHus.




3. O0beM IMCHUIIMHBI M BUAbI Y4eOHO# padoThI
OO611ast TPy 10€MKOCTb JUCIUIIIMHBI cocTaBiisieT 108 yacoB (3 3a4€THBIX €AUHUII).

Bun yuebHoit paboTsl Ounas popma 3aounHas Gopma
Bcero CeMECTp Bcero CeMecCTp
4acoB 2 4acoB

2
AyIUTOpPHBIE 3AHATHS 48 48 14 14
(Bcero)
B Tom uncne: - - - -
Jlex1imoHHOr 0 THIIA 16 16 6 6
CeMHHApCKOro THTIA 32 32 8 8
CamocTosiTeJIbHAsI padoTa 60 60 94 94
(Bcero)
B Tom uncie: - - - -
[MpopaboTka MaTepuana 30 30 70 70
JIEKITMH, TOATOTOBKA K
3aHATHIM
CamocTosTenbHOE N3yUEHUE 4 4
TEM
Pedepar 16 16 - -
KonTtposbHble paboThl 10 10 24 24
Bun npomexxyTouHoin 3a4er 3a4er
aTTeCTaluM (3a4€T, SK3aMEH)
OO6m1ast TPy 10eMKOCTb:
94acoB 108 108 108 108
3a4CTHBIX €IMHHUIT 3 3 3 3

4. CoepxxaHue IMCUMILTHHBI
4.1. Copep:xanue pa3aesoB JUCIHHUIIIAHbBI
Ne HaumenoBanue pasnena Coneprkanue paszziena
/o IUCIUIIINHBI
1 2 3
1. duznyecKkue 0CHOBBI Beenenne B ¢usuky. Ilpenmer ¢usuku. CoBpemenHas (u3MKa Kak
MEeXaAHUKH KylIbTypa  HaONIOAEHWH,  MOJCIMPOBAHUS,  JKCIEPUMEHTAIBHOTO

WCCIENOBaHUS U KOJIMYECTBEHHOTO IPOTHO3UPOBAHUS SIBICHUN TTPHPOJIBL.
CBsi3b Qu3uKHM ¢ ApyrumMH Haykamu. OTHOCHUTEIBHBIH U MPHOIMKESHHBIN
XapakTep JoObIX HaOIroNeHni 1 n3MepeHnid. OCHOBHBIE U TIPOM3BOAHBIC
€IMHUIBI U3MEPEHUs (PU3NYECKHUX BEINYNH.

OCHOBBI KMHEMAaTHKH. XapaKTEPUCTHKH IOCTYIATEIHHOTO ABW)KECHHS H
BpaIIaTeIbHOTO ABIKEHHs. MeXaHHYecKoe JBM)KEHHE. XapaKTepPUCTUKU
MOCTYNAaTEeNbHOTO ~ JBIDKCHMS:  TPAeKTOpHWs, IyTh, IE€PEMEIICHNE,
CKOPOCTb, YCKOpeHHe (CpemHee W MTHOBEHHOE), TAaHTCHIMAIBHOE U
LEHTPOCTPEMUTENBHOE. B3anmocssi3zp XapaKTepUCTUK npu
NPSIMOJIMHEWHOM U KPUBOJIMHEWHOM JIBUYKEHUH.

XapakTepuCTUKX KWHEMATUKH BpPAIIATEIbHOTO JIBUXKEHUS: YIIIOBas
CKOpOCTh, YITIOBOE YCKOpeHHE (CpelHee W MTHOBEHHOE). B3auMocBsi3b




XapaKTEePUCTHK.
JluHaMMKa TIOCTYNATeIbHOTO JBIDKEHUS. Jl[MHaMWKa MOCTyHaTesbHOTOo
IBIDKEHMsI. Macca Tena, B3aumoieiicTBue u cuia. 3akonsl Herorona (1, 2,
3). ®yHnamMeHTaIbHBIE B3aUMOJICHCTBUS U BHIBI CHJI. 3aKOH M3MEHEHUS
UMITyJIbCa, 3aKOH COXpaHEHWS HUMITyJbCca B HM30JIMPOBAHHON CHCTEME.
Pabota, moutHocTs, sueprus. ['padudeckoe n3odpaxeHune paboThl. 3aKOH
COXpaHEHMsI MOJTHOW MEXaHUYECKON SHEPTUH.

JluHamMKa BpamiaTenbHOro ABMKEHHS. MOMEHT MHEpIMH MaTepUaIbHOM
TOYKH, Teraa. MomeHT Bpamjatonieil cuiabl. OCHOBHOM 3aKOH JUHAMHKH
BpamartenbHOro  ABWKeHMs.  (2- 3akoH  Herortona).  DHeprus
MOTEHIIMATIbHASL 1 KHHETHYECKas BPallaTeIbHOTO JABUKECHHS.
Mexanunueckue kojebanus. Pesonanc. ["apmMoHndeckoe kojicOaHHE U €ro
XapaKTEePUCTUKU: CMEILICHUE, aMIUTUTy[a, 4acToTa, (aza. YpaBHEHHE
Koynebanus U ero rpaduk. MatematHueckuii U (PU3MYCCKHA MAasTHHKH.
BriBox Qopmynsl nepuofa. 3aTyxarolle U BhIHY)KACHHBbIC KojeOaHus,
aBTOKOJe0anus. Pe3oHaHc, ero nposiBiieHNe U UCNOIb30BaHue. Bubpanusi.
Bounnoseie mpoueccsl. [IpogoabpHble U nonepeyHble BOIHbI. J[J1MHa BOJIHBL,
WHTEHCUBHOCTh, YyPAaBHEHHE BOJIHBL. 3BYK, HH(Pa3ByK, YIbTPa3BYK,
XapakTepUCTUKH  3ByKa.  lcmoyip30BaHME  aKyCTHUYECKHMX  BOJIH.
Korepentnsie Bomubl. OtpaxeHne 3Byka. BoiHOBBIE — SIBIICHHS:
mdpakuus, nHTEephepeHnus. Y cIoBUs MAKCUMyMa 1 MUHUMYyMa. PpoHT
BousiHEL. [IpuHnun I'toiireHca — @penens. DIeMEeHThl CieqUualIbHONU TEOpUN
OTHOCHUTEJIHEHOCTH.

MouaexyasapHas
(puszuka u
TepMOJIMHAMHKA

Ocnosusie nonoxennss MKT. [lpennocsuiku ¥ ombITHOE 0OOCHOBaHHME.
I'a3bl, mupeansHbld ra3. JlaBineHue rasa. OCHOBHOE YpaBHEHUE TEOPHU
HJeanbHOro rasa.

l'aszoBbie 3akoHbBl. YpaBHeHue MeHnaeneeBa-Kianeiipona. YpaBHeHue
COCTOSIHHS HJICATTBHOTO Ta3a.

Pacnipenenenue sHEpruy 1Mo CTENEHsIM CBOOOBI.

[onsitue o wuymcne cremeHeil cBoOoxpl. Yucno cremeHeld CcBOOOMBI
MOJIEKYJIBl HAeanbHOro raza. Teopema bonbpiMaHa o paBHOMEpHOM
pacnipeielleHly 3HEpTuy 10 CTeneHsM cBoOobl. CpeaHss KMHEeTHYecKas
SHEPTHsl, IPUXOIAIIASCS Ha OJJHY CTENIEHb CBOOOIBI MOJIEKYJIBI.

Ilonnasg KuHeTHUYEcKas 3HEPrHsl MOJEKYNbl rasa. BHyTpeHHsS sHeprus
mo0oii Maccel raza. MONIEKYIIpHO — KHHETHYECKOE TOJKOBaHHE
TemrepaTypsl. AOCOJIOTHas TeMmmeparypa. YJenbHble W MOJISIPHBIC
TEIUIOEMKOCTH  ra3oB. Du3Myeckuil CMBICH  MOJSPHOWM  ra3oBOU
IIOCTOSIHHOM.

Ctpoenne >kumkoctedl u TBepAbix Teld. (OcoOEHHOCTH CTPOCHHUS
JKUAKOCTEH U TBEPABIX TEll. BHyTpeHHEe MOJEKyJIsIpHOE JaBJICHHUE B
xuaKocTH. [ToBepXHOCTHOE HATsHKEHNE U CBOOOHAS SHEPTHSI.
MornekynsipHble SBJICHUS B KUJKOCTSIX. CMaunBaeMocCTb,
HecmauuBaeMocTb. Kamumnsipusle siBieHus. a3oBble NpeBpalleHus,
JyarpaMma COCTOSIHUS BelecTBa. cnapenue, KOHJEH calusl, KUIICHUE.
®a3zoBble npeBpauieHus. HacelieHHbI nap. JlaBiaeHHE HaCBIIEHHOTO
napa. Kputhyeckas Temmeparypa. AOCONIOTHas, MaKCHMallbHas,
OTHOCHUTEINIbHAS BIAXHOCTb. Touka pocel. [InaBneHne u kpucrayin3anus.
Bosroska.

1-e magano tepMomuHaMHUKH. Pabora, coBepmiaeMas Nmpu H3MEHEHUH
o0Obema rasza.

Ammabarnbiii  mponiecc. PaGorta ammabarHoro mporecca, aanabaTHOE
M3MEeHeHHe 00beMa rasa, afuadaTHIecKHii MpoIece B MPUPOJIE M TEXHHUKE.
WneanbHas TeniaoBas MallnuHa.

Kpyroseie mpoueccel. WneanbHas TerioBas MamuHa. [Ipsmoit u
obpatnbiii nukia. ukn KapHo. 2-e Havano TepMOAMHAMUKHA. DHTPOMHSL.
3-e HavyaJIo TEPMOJTUHAMHKH.

JIEKTPUYECTBO U
MarHeTusm

ONeKTpudecKoe TIoyie. XapaKTEPUCTUKH JIIEKTPOCTATHYECKOTO MOJIS:
HaNnpsDKeHHOCTh,  JIMHWM  HANPSDKEHHOCTH,  HANPSDKEHHOCTh OIS
ToueyHOTo 3apsma. OJHOpOXHOE TOoNe, MOTEHIHWAN, MOTEHIHAN MO
TOYEYHOTO  3apAfa. OKBHIOTEHOHAIbHBIE  MMoBepxHOCTH.  CBA3b
HaNpspKeHHOCTH M TOTEHIINATIA.




DNIEKTPOEMKOCTb. Konnencaropsr. DNEeKTPOEMKOCTh IIJIOCKOTO
KOHJICHCATOpa.  DHEPTUsS  3apsDKEHHOTO — MPOBOJHUKA.  JHEPTHS
3apsHKEHHOTO KOHIeHcaTopa. JIUAIeKTPUKH B 3JICKTPUIESCKOM TIOJIE.
Onextpuueckuil Tok. ['eneparop, croponnue cuibl. DC. 3akon Oma st
y4yacTka 1emnu, B auddepernuanpHoit hopme i1 3aMKHYTO#H 1ienn. Tok B
METAJUIMYCCKUX TPOBOTHHUKAX. CONMPOTHUBIICHHE, 3aBUCUMOCTh YACIBHOTO
COTIPOTHUBIICHUS TIPOBOJHUKA OT TeMmeparypsl. Tepmopesuctopsl. Pabora
¥ MOIITHOCTH TOKa.

[omympoBOTHUKY. Turbt MIPOBOIUMOCTH TTOJTYTIPOBOTHIKOB.
CoOcTBeHHAs U TIPUMECHAsT IPOBOIUMOCTE. 3aBUCHMOCTH TIPOBOJAUMOCTH
TIOITYTIPOBOTHUKOB OT TeMIIepaTyphl. [IprMeHeH e moTyIpoBOAHUKOB, HX
HCTIOJH30BAHUE B CEICKOM XO3SICTBE.

MarnutHoe moisie. VICTOYHWKM MAarHWTHOTO TOJs, €ro OOHapyXeHHe M
m3o0pakeHne.  XapaKTePUCTHKH  MAarHATHOTO  TOJISA:  HMHIYKIUS
MarHUTHOTO TIOJISL, JIMHUW HHAYKIUH. 3akoH Amriepa. 3akoH bro — CaBapa
— Jlarutaca, ero mpuUIOXKeHUs. XapaKTePUCTUKA MarHUTHOTO TTOJIST 3eMITH.
JuaMarHeTwiku,  TapamMarHeTWkd,  (peppomMarHeTHKH.  MarHuTHas
MPOHULIAEMOCTb. [IOTOK MarHUTHOW MHIYKIMU. MarHUTHBIA THCTEPE3UC.
KospuutueHas cuna. MarHUTOMSTKIE ¥ MATHATOXKECTKHE MaTCPHAIEI.
DNEeKTpOMAarHUTHAS ~ WHAYKIUS.  DJICKTPOMAarHUTHBIC  KOJCOaHWUs.

CBo0OonHbIe U BBIHYXKICHHBIE KoneOaHusa. Pe3oHaHc. DIeKTpoMarHuTHas
naaykius. 3akoH @apages. mpaBmwio Jlenma. IlepemeHHBIA  TOK.
Tpancdopmaropsr. Tokn ®Pyko. Camounnaykuwms, 3JIC, HHAYKTHBHOCTB.
VYpaBHeHus Makcsena.

Onrtuka

Caer kak anekTpomMarHuTHasi BonHa. Ilornomenue cera. 3akoH byrepa.
dotoaddext: BHeIHMI 1 BHyTpeHHUI. 3akoHbl (oTordpdekra. KpacHas
rpannmna  Qotordpdexra. Xumuueckoe aeiicteue cBera. [lapHUKOBBIN
¢ dekr.

Orpaxenue u npenomiienne. Uarepdepennus. KorepeHTHBIE HCTOYHUKH
U METOJbI MX TOJIy4eHHs. Y CIOBUS MHTEP(PEPEHIIMOHHOTO MaKCUMyMa M
MUHHMYyMa. MHTepdepeHIIMOHHbIE KapTHHBI, CO3/1aBaeMble Pa3IMYHBIMU
ucrounukamu. Judpaknus ceera u e€ npossieHus. JudpakuuoHHas
pemérka. VYCIOBHS MakCHUMyMa, MUHUMyMa. EcTecTBeHHBINH CBeT.
IonspuzoBanubiii cBer. 3akoH Maimtoca. Bpamenue 1iockocTH
KoJebaHuil MOJISIPU30BAaHHOTO cBeTa. [IpHHIMIT JEHCTBUS MOJIsIpUMeETpa.
SIBnenue )41 XapaKTCPHUCTUKH TCIIJIOBOTO JIYUCHUCITYCKaHU L )41
nydenoromenus. 3akoH Credana-bosipiumana. 3akon Buna.

ATOMHAas U sAiepHas
¢pusuxka

AnepHas Monens CTpoeHHs aroMa. JIUCKPETHOCTb JHEPreTHYECKHUX
cocrostanii aroma. Iloctynmater Bopa. Aromuoe simpo, m3oromnsl. CHekTp
aToMa BOAOpO/ia, MpaBuiio oTOopa. YpasHeHnus llIpeannrepa.
PannoakTMBHOCTB, €CTECTBEHHBIN CPOK paJMOAKTUBHOCTH. O, P, 7 —
n3ydeHue. BiusAHue pagMoOakTUBHOCTH HA  JKHU3HENEATEIbHOCTb
OpraHu3MOB. 3aKOHBI PagUOaKTUBHOro pacrazna. [lepuon momypacnana.
Cpennee BpeMs >KU3HUA. AKTUBHOCTb 3JIEMEHTA. DIEMEHTAPHBIE YaCTHIIBI,
MX XapaKTepUCTHKH. Jlyaau3M CBOMCTB MUKPOUYACTHLI.

4.2. Paznennl IMCUUMILINHBI M BUABI 3AHATHR

ouHas (popma oOydeHus

/o

HanmeHnoBanue paznena Jlexunonnoro | CeMuHapCKOro CP Bcero,

MUCIUILINHBI

THUIIA THIIA qacoB

2

3 4 5 6

dusmyeckre OCHOBBI MEXAHUKU 4 6 12 22

NP

MonekynspHas Gpu3uka u
TEPMOJIMHAMHKA

4 8 16 28

w

DNEKTPUUYECTBO U MAarHETU3M 4 8 14 26

SN

Onrrka

N
(o]

10 18

ATOoMHas U sipepHast puznKa 2 4 8 14

Hroro: 16 32 60 108




3ao4yHas opma 00ydeHHst

Ne HanmeHnoBanue paznena Jlexunonnoro | CeMuHapCKOro CP Bcero,
/1 JTVCIUTUINHBI THIA THIIA 9acoB
1 2 3 4 5 6
1. | ®usnueckue OCHOBBI MEXaHUKHU 2 2 20 24
2 | MonekynspHas pusuka u 2 2 36 40
TEePMOJIUHAMHUKA
3 | DIeKTpUYeCcTBO M MarHeTH3M 2 4 38 44
4 | Onrtuka - - - -
5 | AtomHas u sinepHas pU3NKa - - - -
Utoro: 6 8 94 108
4.3. 3aHATHS CEMHHAPCKOT0 THIA
No No pasznena TPYHOGMKOCTL
n/n Tema (dac)
JVCITUTUTAHBI
OYHas 3a049Has
1 2 3 4 5
1. 1 O6 wusmepeHun (U3NYECKUX BEIUYUH U O 2 2
MOTPEIIHOCTAX U3MEPEHUM.
2 [Tonsarue CHUJIBI. 3akonbl  HproToHa B 2 -
MHEPIHAJIbHBIX CHCTEMaX OTCYETA.
3 OnpeneneHve  IUIOTHOCTH — TBEPAOrO  Tesa 2 -
IIPaBUJILHOW I€OMETPHUUECKON (OPMBI.
4 2 Omnpenenenue  MIOTHOCTH  CBHIIYYHUX TN 2 -
BOIIOMEHOMeTpoM JlepmaHTOBa
5 OcHoBHoe ypaBHenue MKT. CnenctBust u3 Hero. 4 2
Pacnipenenenne >HEprum Mo CTENEHSM CBOOOJBI.
BHyTpeHHsIs1 DHEPrust HaeaIbHOTO Ta3a.
6 Omnpenenenue k03P puIreHTa BI3KOCTH 2 -
&KuAKocTH MeTooM Crokca
7 3 Uzyuenue XapaKTEePUCTUK 2 2
AIIEKTPOM3MEPUTENBHBIX  TpubopoB.  Pacuer
MOTPEIIHOCTEN U3MEPEHUM
8 DeKTpuyecKoe nore. XapaKTepUCTHKH 4 -
AIIEKTPOCTATHYECKOTO  TOJSI:  HANpsHKEHHOCTD,
JMHUAW HANPsDKEHHOCTH, HANPSDKEHHOCTh OIS
TOYEYHOT O 3apsna. OpnopongHoe — mode,
MOTEHI[MAJ, TOTEHIMAJ MOJI TOUEYHOr 0 3apsia.
9 W3ydeHne 2JIeKTpOu3MEPUTEIbHBIX TPHOOPOB 2 2
10 4 Onpenenenve JIUHBI BOJHBI C  MOMOIIBIO 2 -
TU(GPaKIIMOHHON PEeIeTKH
11 ®oTto3PexT: BHEMHUI U BHYTPEHHHH. 3aKOHBI 4 -
doTorhdekra.
12 5 ®opmyina [1nanka. @otospdexr. KBanToBbIit 2 -
MEXaHHU3M IorjiouieHus ceera. oToHbI.
13 SnepHas MOJIeNIb CTPOSHHS aTOMA. 2 -
Htoro: 32 8




4.4. YueOHble 3aHATHS, PA3BUBAIONIHE Yy O0y4YAOIIMXCS HABBIKM KOMAHIAHOW pPadoThl,
MeKJIUYHOCTHbIE KOMMYHHKAIMH, IPUHSATHE PeLlIeHUI, JUePCKUe Ka4ecTBa
He npexycmorpenst OITIOII

4.5. YyeOHble 3aHATHA B (pOpMe MPAKTHYECKOI MOATOTOBKH
He npenycmorpenst OITOIT

4.6. IlpumepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (Pador)
ne npedycmompero OIIOII.

5. Opranu3anusi cCaMOCTOATEIbHOM PaGoThI 00Y4AIOIIMXCS MO TUCIHUIJIHHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocToATeJIbHOMH PadoTHI dopma o0byueHus Texkyumii KOHTPOJIb
oyHas 3a049Has
[TpopaboTka MaTepuaa JEKInH, 30 70 TECTUPOBAHHE
MOATOTOBKA K 3aHATHIM
CamMoCTOSTENBHOE U3YUYEHHUE TEM 4 TECTUPOBAHUE
W
cobecenoBanue

KypcoBoii npoexT (pabota) - - -

Pacuetrno-rpadpuueckue paboTsl - - -

KonTtposbHble paboThl 10 24 3amuTa
Pedepat 16 - cobecenoBaHue
BCEr0 4acoB: 60 94

5.2. YueOHO-MeTOAHYECKHE MATEePHAJIbI VIl CAMOCTOATEILHON padoThI:

1. Mexanuka, yacth 1. OOmias ¢usmka: MeTonuyeckue YyKa3aHUS JUIS BBIIOJHCHUS
nabopatopHbix padot / TTCXA; ABtop-coct. A.C.CHoxun, N.I".Xopomes, A.A.JIecHBIX.
— Tromens, 2007. — 40 c.

2. Mounekynspaas ¢uszuka, 4acte 2. OOmass ¢usuka: MeToauuecKue yKazaHUs IS
BEIMONMHEHNU JabopatopHbix pador / TI'CXA; Asrtop-cocraB. A.C.CuHoxun, W.I.
Xopormes, FO.H.Pemukos, B.®.ITanskoB. — Ttomens, 2007. — 32 c.

3. DNeKTpuYecTBO M MarHeTusM, 4acte 3. OOmias ¢usmka: Meronudeckue ykazaHUS IS
BhITIONIHEHUs J1abopatopHbix padotr / TI'CXA; ABrtop-coct. A.C.CHoxuH, A.A.JlecHbIX,
N.I"'. Xopoies. — Tromenb, 2007. — 64 c.

4. Ontuka, yacth 4. OOmas ¢usuka: MeToauueckue yKa3aHUS I BBITOJHEHHS
nabopatopubix padot / TTCXA; ABtop-coct. A.C.Caoxun, U.I'. Xopomies, A.A.JlecHBIX.
— Tromensn, 2007. 26 c.

5.3. TeMbl, BLIHOCMMBbIE HA CAMOCTOSITEIbHOE H3yYeHHUE:
(coenacno mabauye nynkma 5.1)
1. BonnoBeie mporiecchl. [IpononbHbie U TONepevyHble BONHBI. J[TMHA BOJTHBI, MHTEHCUBHOCTD,
YpaBHEHHE BOJIHBI.
2. 3ByK, HUH(PA3BYK, yJIbTPa3BYK, XapaKTEPUCTHKHU 3ByKa. M CrOIb30BaHNe aKyCTUYECKUX BOJIH.
KorepenTthbie BosiHbIL. OTpakeHHE 3BYKa.
3. DIeMeHTHI CrieluaibHON TEOPHH OTHOCUTEIBH OCTH.
4. CtpoeHue KUAKOCTEH U TBepAbIX Tel. OCOOEHHOCTH CTPOEHUs JKUJIKOCTEH M TBEPABIX Tel.
BuyTpenHnee MoliekyIsipHOE TaBJIEHUE B KUAKOCTH.




5. ®azoBeie mpeBpamieHus. Hacwiennsiii map. JlaBinenue HachlmieHHOro mapa. Kputndeckas
TemrepaTtypa. AGCOJIIOTHAs, MaKCUMaJIbHasl, OTHOCUTENIbHASI BIAXKHOCTh. TOYKa POCHI.

6. [InaBnenue u kpuctauausanus. Bosronka.

7. 2-e HayaJI0 TEPMOAMHAMUKHI. DHTPONHUS. 3-€ Ha4aJo TEPMOIMHAMUKHY.

8. DnekrpomarHuTHas UHAYKIHUA. ODJIEKTpOMAarHuTHele Konebanus. CBoOOmHBIE U
BBIHYX/ICHHBIE KOJICOaHNs.

9. Ilepemennsiii Tok. Tpancpopmaropsl. Toku Dyko. Camounaykmus, IJ1C, HHAYKTUBHOCTb.
YpaBuenuss Makcgena.

10. 3akon Mamoca. Bpamienue miockocTd KojiedaHMM MHOJMSPU30BAHHOIO cBeTa. [IpuHIun
JEUCTBUS TOJSIPUMETPA.

11. DnemeHTapHBIE YaCTUIIB], UX XapaKTEPUCTUKU. [yann3m cBOMCTB MUKPOYACTHILI.

5.4. Temsl pedeparoB:

PoJib HOBBIX TEXHOJIOTHH B pa3BUTHUU OOIIECTBA.

Hcropust pa3BUTHS KIIACCUYECKON MEXaHUKH.

Mup AMCKPETHBIX 00BEKTOB — MEXaHUUECKUX YaCTHL.

Cunbl MHEpLUU U KJIacCUYecKasi MEXaHUKa.

I'upockonsl U UX NIPUMEHEHHUE.

Hcnonb3oBaHue sHEPruu BeTpa.

[IpumeHenne BUOPOBO3/ICHCTBUH.

Bo3o6HOBsIeMbIe HCTOYHUKHU SHEPIHH.

Bonoponnas sHepreTuka.

0. HerpaauirioHHbIe METObI aKKYMYJIMPOBAHUS SHEPIHHU.

1. TunpoamHaMuyeckast HEYCTOMYMBOCTD JKUJIKUX CPEI.

12. DHepreTudeckue pecypcbl MUPOBOTO OKEaHa.

13. MaruutHas 00paboTKa BOJIBI.

14. TlepcneKTUBBI KCHOJL30BAHUS MAIBIX THIPOITIEKTPOCTAHIUH.

15. BuOpanunoHHbIe TEXHOJIOTHH.

16. Pe3oHaHCHBIE U3MEPUTETbHBIE METOTUKH.

17. Vcnonb3oBaHuE BOJTHOBBIX MPOILIECCOB B COBPEMEHHBIX TEXHOJIOTUAX (yIapHas BOJHA).

18. Hcnonp30BaHme SBICHUH MEPEHOCA B COBPEMEHHBIX TEXHOJIOTHYECKHUX MPOIIECcaX.

19. Teopus B3pbIBa. [IpuMeps! ee UCTOIb30BAHUS.

20. Cunepreruka. KoHuenmuus caMmoopranusanuu.

21. CuHepreTuka U SJKOHOMHKA.

22. Durponwms. Unen U. IlpuroxuHa 1 uX MprUMEHECHHUE.

23. DHeprus. OHTponus. XUMHYECKUH TMOTEHIHAl W TepPMOJUHAMHYECKas Teopus
XMUMHMUYECKOTO CPOJICTBA.

24. TIpuMeHeHHE TETIJIOBBIX HACOCOB.

25. DHeprust 6MOMaccCHl.

26. SIBnenus nepenoca: nuddy3us, TEMIONPOBOAHOCTh, BHYTPEHHEE TPEHUE.

27. DneKkTpocTaTU4ecKue MPUCIOCOOIEHHS U YCTPOICTBA.

28. CBs13b (M3UKH C €CTCCTBEHHBIMH HayKaMH.

RBPBOoOo~NOOR~WNE



6. @OHI OLEHOYHBIX CpPeACTB [Jisl MPOBeJAeHHS] MPOMEKYTOUYHOI aTTecTalUu
o0yJaromuxcs Mo JUCHUILIHHE

6.1 IlepeueHb KOMIETEHHHH M OI€EHOYHbIE CPeJACTBA HHAUKATOPA JAOCTHIKEHHUS
KOMIIeTeHI M

Koo [lepedens maHupyeMbIxX HanmenoBanue
Nuaukatop 1OCTHKEHUS
Komne- pe3yIbTaToOB 00YUYEHUS 1O OLICHOYHOI'O CPEJCTBA
KOMITIETEHIINH
meHyuy JUCHUIIIINHE
3HaAmbp: TecT

- CoBpeMeHHBIE (U3NIECKHC
MpeaCTaBIeHUS 00 OKPYKaroIIeM
HeII0BEKa COBPEMEHHOM  MHPE.
-DyHIaMEHTANBHBIE (PUBHYECKHE Bormpocsr k
TMOHATHUS; 3aKOHBI U SABJICHUS, CO6€C€IIOBaHI/IIO
TPaHHUIBI UX IPIMEHIMOCTH.
-Hasnagenue u nmpuHIMITEL
NeHCTBUS BaXKHEHIITNX
(uznueckux mpuOOpPOB.

BapuanTel
KOHTPOJIbHOM paboThI

ymemo:
- OOBACHATH OCHOBHEIE
HaOJMIOaeMble  MIPUPOAHBIE W
W-2omnk-1 Ucnonb3yer TEXHOI'€HHBIE SIBIICHUS u
3HAHUSI OCHOBHBIX 3aKOHOB 3 hexTs c MO3UIHIH
OIK-1 (bu3HKH, HEOOXOMUMBIX JUIT | QYHIAMEHTANBHBIX  (PU3UYECKHX

pELIEHUS TUITOBBIX 3a/1a4 B IPECTaBICHUM.
o6sactu npodeccuonanbHoii | ~Padotatk € anmaparypoit s
JeSTeTbHOCTH (hu3nyecKmx HCCIIEIOBAHMIA.
[IpoBoauts (hr3myecKwit
OKCIIEPUMEHT W OLICHHBAaTb
MOTPEIIHOCTh U3MEPEHU.

enadems:

- Haswikom TIPOBEICHUS
(bM3MYECKOTO DJKCIIEPHMEHTa, B
TOM qrcie MIPaBHIIBHO
9KCIUTyaTUPOBATh OCHOBHBIE
npubopsl M 00OpyZOBaHWE B
COBPEMEHHOM ¢bu3nueckoit
nabopaTopuu.

6.2. HIkanbl OeHUBAHUA

Illkana oneHUBaHUA TCCTUPOBAHUSA HaA 324€TC

% BBINOJHEHUS 321 AHUA Pe3yabrar
50-100 3a4TEHO
MmeHee 50 HE 3a4YTEHO

6.4. TunoBbie KOHTPOJIbHbIE 3a]aHUSI HJIU HHbIE MAaTePUAJIbI:
VYka3zaHbl B IPUIIOKEHUH 1.

7. TlepeyeHb OCHOBHOI W [ONMOJHHUTEJIbHOWH y4eOHOUH JMTEpPaTypbl, HEOOXOAMMOI
JJISL OCBOCHUS AUCUMILIMHBI
a) OCHOBHas JHUTepaTypa




1. TamuikoBa-bymkesuu, WN.WN. ®usuka: yueonuk. B 2 4. Y. 1. Mexanuka. MosnekyaspHas

¢u3nka U TepMoAMHAMUKa. DaekTpuuectBo U Marietusm / U. . TamuibikoBa-bymikeBuy. —
2-¢ u3d., ucnp. — MuHck: Bemmiimas mkona, 2014. -303 c¢. .— Pexum pocrymna:
http://e.lanbook.com//.— DBC «Jlaub.

TanmbikoBa-bymkesuu, U.U. @usuka : yuebnuk. B 2 u. Y. 2. Ontuka. KBanroBas ¢usuka.
Crtpoenne u ¢usmueckue cBoiictBa BemiectBa / M. . TanubikoBa-bymkeBud. — 2-¢ u31.,
ucnp. — Munck: Beimiimas mkomna, 2014. -232 c.

Jlorynosa, 3. B. Ilpaktukym no ¢usuke : yuedHOoe mocodue / J. B. JlorynoBa. — OMCcK :
Owmckuii TAY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — TeKcT : 37aeKTpOHHBII //
Jlaub : snextponHo-OubmoTeunas cucrema. — URL: https://e.lanbook.com/book/136149
(mata oopamienus: 28.05.2020).

0) IomoNMHUTENBHAS TUTepaTypa
1. Tpodumona, T.U. COopHuk 3amau 1no kypcy ¢pusuxu: yued.mocodue. — M.: Bricmias mkorna,

2.

1991. — 303 c.:u.

brnoxuna, M.E.PykoBoaCTBO K 1TaOOpaTOpPHBIM pabOTaM 1O MEAUIIMHCKON U OMOJIOTUYECKON
¢uzuku: yued.nocodoue / M.E.bnoxuna, U.A. Dccaynosa, I'.B. Mancypoa. — M.: Jlpoda,
2002. — 288 c.:u.

Bonbkenmreiin, B.C. CoopHuk 3anau no odumemy kypey ¢usuku / B.C. BonpkeHmTeH. —
CII6.: Knmxknebrit mup, 2007.- 328 c.: ui.

. I'paboBckuii, P.1. Kypc dusuku: yuedbnoe mocooue/ P.M.I'pabosckuii. — CII0.: Jlans, 2012.

- 608 c.

8. IlepeueHb pecypcoB HHGOPMAIHOHHO-TEJTEKOMMYHHKANIMOHHOM CeTH
"UnTepuer"
www.afportal.ru — Actpodusuueckuii mopTai.
www.mephist.ru — CTyaeH4YecKuii OpTal 1Mo QHU3HKE.
www.e.lanbook.com - Hayunasi snektponHas 6ubnuoreka Jlans.
www.ipbookshop.ru - Hay4nas snekTpoHHas OubIHoTeKa
nrc.edu.ru - CepBep CeteBoro Pecypchoro llenTpa MeHemkMeHTa 00Opa3oBaHus,
HayKU U TEXHOJIOTUH.
WWW.ph4s.ru — caiiT o (pu3HMKe, XMMHU U MaTEMAaTUKE JUIS CTYJICHTOB U IIKOJbHUKOB.
Pinhe.lebedev.ru — caiit xxypnana «®u3ndeckoe 00pa3oBaHUE B By3ax).
www.all-fizika.com - Bce o ¢usuke. CoBapu, HHPOPMAIIMOHHBIH MaTepHaIl.

9. MeToauuecKkue YKa3anus IJid oﬁyqammnxm 10 OCBOCHHUIO JUCIUILIMHBI

1. ®usuka: YuebHOe mOcoOHe MO BHIOJHEHUIO KOHTPOJIBHBIX paboT [DneKTpoHHbIH BapuaHT| /
Cocr. I1. A. IIpokomnios, E. A. IIpockypsikoBa. — Tromenb: 'AY Cepepnoro 3aypaibs, 2017. -
125 c.

10. Ilepeyenb MHGOPMANTHOHHBIX TEXHOJIOT I

1. Onepannonnas cucrema Windows (JIMIIEH3MOHHO-ITPOrPaMMHOE 00ecIieyeHue)
2. Maket mpuxnagusix nporpamm MS Office 2007 (yHuBepcHUTETCKAs JIUIIEH3UA)

11. MarepuajibHO-TeXHHYECKOe oOecredyeHune 1 CIUNINHBI

1-23 Jlabopatopust ONTHKH: YCTAaHOBKA IS W3MEPEHHs JIMHBI BONHBL JAU(paKIMOHHAS
pelieTka, 3JeKTpUYecKas JlaMmIa, MUKPOCKOII, CTEKJISIHHbIE MJIaCTUHBI, MUKPOMETP, BaKYYMHbIH
(doTOodNIEMEHT, JTAJIOHHAS JIAMIIOYKA, ONTHYECKas CKaMbs, MHUKpPOaMIIEPMETpP, BOIBTMETP,
MTOTEHIIHOMETP, COCTMHUTEIILHBIE ITPOBO/IA.


http://www.afportal.ru/
http://www.mephist.ru/
http://www.e.lanbook.com/
http://www.ipbookshop.ru/
http://nrc.edu.ru/est/r2/
http://www.ph4s.ru/
http://www.all-fizika.com/

1-24 JlaGopatopusi dJEKTPOCTATHKA U  DJICKTPOJWHAMHKH: aMIEPMETPbI, BOJbLTMETPBI
pa3JIMYHBIX BHJAOB, MOTEHUUOMETP, BOJBTMETP, aMIEPMETP, CONPOTUBICHUE HATPY3KH
(peoctart), xmou, ucrounuk nutanus 200 B, manTorpad, peocrar, K4, 30H], HCTOYHUK
nutanusg S50 B, TepMHCTOp, MarasuH COINPOTUBJICHUS, TEPMOMETP, TaJbBAHOMETP, KIIOY,
MOTEHIIMOMETP,  DJICKTpUYEcKass TIUIMTKA, TaHT€HC - TajJbBaHOMETP, IOTEHIIMOMETD,
MepeKIrYaTeb, KoMIac, uCTOUHUK Toka 50 B.

1-18 JlaGopaTopusi MeXaHUKU U MOJIEKYJISIpHOM (u3uku: [Ipnbops! o onpeneneHnio MIOTHOCTH
TBEPAOro Teja (ABTOPCKOE MCIOJIHEHUE), 0 U3YUYEHHUIO KOJIe0aTeIbHOr0 IBUKEHUS (aBTOPCKOE
UCIIOJIHEHUE), IO U3YyUEHHIO BPAIaTEIbHOIO JBUKEHMSI (ABTOPCKOE HUCIIOJIHEHUE), 110 U3YUEHHUIO
BpaIllaTeIbHOTO ABUKEHUSA (ABTOPCKOE HCIIOJIHEHME), 1O OMNPEACIICHUIO SIBICHUS BA3KOCTH
KHUAKOCTH, KO3 (PpUIlMeHTa MOBEPXHOCTHOTIO HATSHKEHUS JKUKOCTH (aBTOPCKOE UCIIOHEHHE).

12. Oco0eHHOCTH OCBOEHHS AUCHUIVIMHBI JJIi HHBAJUAOB M JHI € OIrpaHU4Y€HHBIMHU
BO3MOYKHOCTSIMU 310POBbHA

OOyueHue OOydYaIOUIMXCS C OrPaHMYCHHBIMH BO3MOXHOCTSMH 370POBBSI IPH HEOOXOAMMOCTH
OCYILECTBIISIETCS. HA OCHOBE aJalTUPOBAHHOM paboueill mporpamMMbl C MCHOJB30BAHHUEM CIEIHMaIbHBIX
METOOB OOy4YeHHS M [IUJAKTUYECKUX MAaTepUalioB, COCTABJIEHHBIX C YYETOM OCOOEHHOCTEH
MCUXO(HU3UYECKOTO Pa3BUTHS, WHIWBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHHUSI 300POBBS TaKHUX
oOyyaromuxcs (00yJaromerocs).

B mensix ocBoeHus ydeOHOH MporpamMMbl AWCUMIUIMHBI MHBAIMAAMH U JHMLAMH C OrPaHHMYCHHBIMHU
BO3MO)KHOCTSIMH 3/I0POBbSI 00€CIIEUNBACTCSI:

* N7 UHBAJIUJIOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0POBbsI 10 3pEHHUIO: pa3MelleHNE B
JOCTYIHBIX 1L OOYYaloUIMXCsl, SIBISIIOIIMXCS CJHENBIMH WM CIa0OBWISIIMMH, MecTax Hu B
aJlanTUPOBaHHOK (opMe CrpaBOYHOM WHGPOPMALMK O pPACHUCAHWU YYEOHBIX 3aHSATHI; NPHCYTCTBHE
aCCUCTEHTa,  OKa3bIBAIOLIEr0 00yYaroleMycsl HEOOXOIUMYIO MIOMOIIIB; BBIITYCK
aNbTEPHATHBHBIX (JOPMATOB  METOJUYECKUX MarepuanioB (KpymHbIH mpudT Wi aymuodaiiisr),
ucronb30Banue Bepcun caiita ans cnaboBunsanmx OBC [PR BOOKS u cnenmanbHOro MOOMIBHOTO
npuwiokernss [PR BOOKS WV-Reader (mporpamMmpl HEBH3yalbHOTO JOCTyHna K HH(OpPMAIIH,
npeHa3HaueHHOH IS MOOMJIBHBIX YCTPOWCTB, paboTatonux Ha onepaiuoHHoi cucteme Android u i0S,
KOTOpasi He TpeOyer crenuaibHO 00yYeHHOro acCHCTEeHTa, T.K. Joau ¢ OB3 mo 3peHuio padoTaroT co
CBOMM YCTPOMCTBOM MPHUBBIYHBIM CHOCOOOM, MCHOJB3Ys CHENMaIbHBIE INTATHBIE MPOrpaMMBbl IS
He3psunx Jiojiel, ¢ koropeiMu [IPR BOOKS WV-Reader nmeer oyt cOBMECTHMOCTS );

* N7 UHBAJWJOB U JIUL C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS IO CIYXY: HaAJICKaIIUMU
3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEICHHE HHPOPMALINH;

* 7 MHBAJIUIOB M JIMI C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbS, UMEIOMIMX HAPYILICHUS
OIIOPHO-ABUTATENILHOrO ammapara: BO3MOXKHOCTb OECHpENsTCTBEHHOr0 JOCTyla oOydaoumxcs B
yueOHbIe TIOMEIIEHHSI, TyaJeTHbIe KOMHAThl M JApYIrue MoMelleHus Kadeapbl, a Takke NpeOblBaHUE B
yKa3aHHbBIX MTOMEIICHHSIX.

OOpa3oBanne O0Oy4alOUMXCAd C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMH 370POBBS MOXET OBITH
OpPraHn30BaHO KaK COBMECTHO C JPYTUMH OOy4alOIMMHCSA, TaK U B OTJACIBHBIX TpyNnax WA B
OT/AETBbHBIX OPTaHU3aLHUIX.



[Tpunoxenue 1
MuHHUCTEPCTBO cenbCKOro xo3siicta Poccuiickoit denepannu
OI'bOY BO lN'ocynapcTBeHHbl arpapHblii yHuBepcuter CeBepHOro 3aypaiibs
W HkeHEePHO-TEXHOJIOTHYECKUI HHCTUTYT

Kadenpa «ueproodecneuenus CeIbCKOro X03siCTBay

®OH/I OHEHOYHbLIX CPEACTB

1o yueOHoM nucrurinie «Du3nka»

JU1s HartpaBiieHus moaroroBku 35.03.04 «ArpoHoMus»
npoduins "ArpoHomus’

YpoBeHb BhICIIEr0 00pa3oBaHus — OaKagaBpuaT

Pazpaboruuk: ct. mpenonasarenb, A.B. CraBuiikuii

VYTBepkAEHO Ha 3acelaHuu Kadeapbl

npoTokos Ne 6 ot «02 »utons 2021r.

Kr r”

W.o. 3aBemyromero kadenpoii - A.C. Kuzypos

Tromenn, 2021
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KOHTPOJIBHBIE 3AJTIAHUA U UHBIE MATEPHUAJIBI OHEHKHA
3HAHUI, YMEHU, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTePU3YIOLIIHE
JTanbl GOPMUPOBAHMA KOMIIETCHIUH B MPOLECCe OCBOCHUA TUCHHUILIMHBI
DOHU3UKA

Bomnpocs! 15 codeceoBaHus

Paszoen 1. @uzuueckue ocHo6bl Mexanuxu

Uro Ha3bIBaeTcs Maccou?

Uro Ha3bIBaeTCs IIOTHOCTHIO?

Uro 3HauuT u3MepuTh (puznueckyro BeanuuHy? IIpsmble U KOCBEHHbIE M3MEpPEHUs, MPOMaxH,
CHCTeMaTHYeCKHe U CIydailHble OIIHOKH.

Uro Ha3biBaeTcs a0COMIOTHON U OTHOCUTENIBHON OMMOKAMHU U3MEpPEHUs?

[IpaBuia noctpoeHus rpauKos.

UYro Ha3bIBaercs aegopmanueit? [lepeunciaure Buibl qedopmanuu.

Uro Takoe Mexanndeckoe Hanpsbkenue? Eqununet nsmepenus B CU.

Chopmymupyiite 3akoH ['yka.

Kak onpenensercs moaynb ynpyrocti. Ero ¢pusnyeckuii cMbici.

. Uto Ha3bpIBaeTCsl rapMOHUYECKUM KoJieOaHneM?

. YpaBHEHHE rapMOHUYECKOr0 Kojae0aTeabHOro ABMKeHus. Ero rpadux.

. Uto Takoe cMelienne, aMImTyna, $hasa, nepuoa Koiedanus?

. OT 4yero 3aBUCHUT Mepuo KoJaeOaHU MaTEMaTUYECKOTO MasiTHUKA?

. OT Yero 3aBUCUT dHEPrUs KojeOaHu?

. Kak onpeznensiercs cKopocTb U yCKOPEHHE IIPU KOJI€OATEIbHOM JBUKEHUN?

. Kakue sHepretrueckue npeBpalieHus IpoucxoIaT Ipy KojaeOaTelbHOM ABHKEHUN?
. Kakue cuiibl 1efiCTBYIOT Ha MasiTHUK B IIPOLECCE €ro ABUKEHUA?

. UTo Ha3pIBaeTCs YyriIOBOM CKOPOCTBIO, YTJIOBBIM yCKOpeHneM? VX equHUIbI N3MEpPEHUS.
. Uto Ha3pIBaeTcss MOMEHTOM cuiibl? Kak oH HampaBieH?

. UTo Ha3bpIBaeTCs MII€4OM CHIIBI?

. UTo Takoe MOMEHT UHEPLIUHU TOUKH; Tena?

. 3anucaTh U MOSICHUTh OCHOBHOE YpaBHEHHE JTUHAMHUKHU BPAILATEIbHOTO IBHKEHUSI.
. CBsI3b M@Ky TMHEWHBIMH U YTIIOBBIMU CKOPOCTBIO U YCKOPEHUEM.

. Kak MoxeT ObITh OnpeesieH MOMEHT CUJl TpeHUs rpadudecku?

. Uto Takoe Oa/IMCTUUECKUN MasiTHUK?

. JlaTb NOHATHE 3AMKHYTOM CHUCTEMBI.

. UTto Ha3bpIBaeTCsl KOHCEPBATUBHOW U HEKOHCEPBATUBHOM CHUIION?

. ChopmynupoBaTh 3aKOH COXpaHEHHsI UMITYJIbCa, MOMEHTAa UMITyJIbCa.

. ChopmynMpoBaTh 3aKOH COXPaHEHHsI SHEPTUU B MEXaHHKE.

. BeiBox pacueTHol (popmyibl.

. BeiBoJ popMyJIBI CKOPOCTH CHapsa, MOMNAJAI0NIEro B OANTMCTUYECKUN MasiTHUK.
. UTto Ha3pIBaeTCsl MATEMaTH4YECKUM MasTHUKOM, (PU3NYECKUM MASITHUKOM?

. ©opMyIbl IEPUOIOB JI1 MATEMATUYECKOr0 U (PU3UUECKOI'0 MasITHUKOB (BBIBECTH).
. Uro Takoe npuBeeHas JyIMHa (PU3NIECKOro MasTHUKA?

. OCHOBHO€E ypaBHEHUE JMHAMMKY BPAILATEIbHOTO ABUKECHUS.

. UTo Takoe MOMEHT HHEPLIHH?

. Chopmynupyiite Teopemy Ll Teiinepa.

. Uro Ha3piBaeTcs BoHOM? [Tonepeunbie M MPOJOJIbHBIE BOJIHBI.

. BeIBOZI ypaBHEHUS NIJIOCKOM BOJIHEI.

. Chepuueckue BonHbl. BoaHOBOE ypaBHEHME.

. Unteppepenuns n nudpakuus Boad. [Tpunuun [toiirenca.

. BeIBOZI 11 aHA/IM3 ypaBHEHUS CTOSYEH BOJIHBI.



43. BoiBoJ pacueTHOH (opMYJIbl I ONPEEIeHUsI CKOPOCTH 3BYKa B BO3/1yXE.

44.Yrto Takoe pe30oHaHC.

45. 3akoHbl coXpaHeHHs B MexaHuke. PeaktuBHoe nBukeHHe. Mcropus pa3BUTUS PaKETHOMN
TEXHUKH.

46. MomenT wuHepruu. OCHOBHOE ypaBHEHHE AMHAMHUKU BpalaTeIbHOTO JABMKEHHS. MOMEHT
KOJIMUECTBA JBMKECHUS M 3aKOH €ro coxpaHeHus. ['mpockor, ero npuMeHeHue.

47. ledbopmanus TBepaoro tena. Bunbsl nedhopmanmii, uarpaMMa HanpsoKeHUN

48. BoyHOBBIE TTPOIIECCHI.

49. AkycTudecKkue BOJIHBI, UX XapaKTePUCTHKH.

50. YibTpasByk, ero mpuMeHeHue.

51. Dddexr Jomnepa B akycTHKE.

52. Yrto Takoe CHCTEMBI OTCUETA.

53. 3aKkoH coxpaHeHuUs KoJMuecTBa ABMkeHus. LlenTp macc.

54. Yap ynpyrux v Heynmpyrux Tei.

55. MOMEHT KOIM4ecTBa ABUKEHUS U 3aKOH COXPAaHEHHsI MOMEHTA KOJIMYECTBA IBUKEHUS.

56. CBobomHbIe ocu. ['mpockorr.

57. 3akons! Kemepa.

58. [loreHnman mosus TArOTEHUSI.

59. JlaMmuHapHBIN U TypOYJIEHTHBIH PEKUM TEUCHUS KUIKOCTH.

60. [IBm>xeHue Tell B )KUAKOCTSAX U rasax.

61. MexaHnnueckrue rapMOHHYECKUE KOJIeOaHusl.

62. [Ipuniun cynepno3unuu BosH. [ pynmnoBas CKOpOCTb.

63. CTosuue BOJIHBIL.

64. YabTpa3ByK U €ro NpuMeHEHHeE.
Paszoen 2. Monexynapnas ¢usuxa u mepmoounamuxa

IlonsTe naeaanLHOro rasa.

N3omporieccs! HaeanbHoro raza u ux rpa@uku.

Yro Ha3biBaeTcs naBieHueMm? I1pubopsl 11 n3MepeHus AaBIeHHUS.

Jate onpenenenue TeMnepatypbl. AOCOMIOTHAS 1IKaJla TEMIIepaTyp.
VYpaBHEHUE COCTOSIHUS U1€aIbHOIO ra3a.

Kak MOXXHO orpenenuTh MIOTHOCTh raza?

KaxoBbI 3HaUeHUA AaBJICHUS U TEMIIEpaTypbl IPU HOPMaJIbHBIX YCIOBUAX?
CrenaiiTe mepeBoa MM PTYTHOTO cTOJ0a U MM BOJSIHOTO cToJ0a B [Tackamnm.
JlaTh MOHSITHE ABJIEHUE BA3KOCTH.

0. Yro Ha3eBaercs K03(h(HUIIEHTOM BHYTPEHHETr0 TpeHus? EqMHUIIBI n3MepeHusl.
11. Or vero 3aBUCHT KO3 (DUIIMEHT BI3KOCTU Ta30B?

12.  Yro Takoe mimHa cBOOOMHOrO mpobera moJiekyn? OT 4ero oHa 3aBUCUT?

13. Kax MOXHO paccuuTaTh IJIOTHOCTh ra3a?

14. Kakue cuiibl 1efCTBYIOT Ha LIapUK, ABMKYLIUICS B BSI3KOI cpene?

15. Bcerna im cnpaseniuB 3akoH Hbl0TOHA 115l BSI3KOTO TpeHuUs?

16. T'me MoxxHO HAOMIOAATH JABMKEHHE MAJIBIX YaCTHII B BA3KOH cpene (B MPHPOAE, B OBITY H
T.11.)?

17. ot 4dero 3aBUCUT KO (PPHUIIUEHT BA3ZKOCTH KUJIKOCTH?

18. OO®bscHUTE MPUPOAY SBICHUS BI3KOCTH.

19. Yo Takoe ko3¢ puuneHT Bizkoctu? ENnHULIBI H3MepeHus.

20. UYro Ha3bpIBaeTcs YHeNbHON TemIoEéMKOCThIO BemiecTBa? Kakas cBsi3b Mexay Hed u
MOJISIPHOH TEMJI0EMKOCTBIO?

21. Tlouemy TemIOEMKOCTH I'a30B 3aBUCAT OT YCJIOBHI HarpeBaHus?

22. CdopmymupyiiTe mepBoe Ha4alo TEPMOJUHAMUKHN?

23. Tlouemy Cp>Cv?

24. Kakoii mporecc Ha3pIBaeTcs aanadaTH4ecKum?

25. 3anummute ypaBHeHue Ilyaccona.

RBOoo~NoOGOR~WONE



NogakrwdpE

©

10.
11.
12.

13.
14.
15.
16.

17.

18.
19.
20.
21.

22.
23.
24,
25.

26.
27.

26. 3anumuTe MepBOE HA4YaIO0 TEPMOIUHAMUKH JJIs1 U30MPOIECCOB UACATBHOTO Trasa.

27. Ot 4ero 3aBUCHT BHYTPEHHSSI SQHEPTUs HJI€AIFHOTO Ta3a?

28. [laiiTe onpeneneHue MOHATUS CTETIEHU CBOOOIBI MOJIEKYJIbI.

29. OOBICHUTH MEXaHU3M 00pa30BAHUS MOJICKYJISIPHOTO JIABJICHHUS.

30. TIpupona MoBEpXHOCTHOI'O HATSIKCHUS.

31. UYro Ha3wiBaeTcs KOA(DOUIIMEHTOM MTOBEPXHOCTHOIO HATsDKEeHUs? OT 4ero oH 3aBUCHT?
32. JlomoJHHUTEIbHOE JIaBJICHHE IO UICKPUBJICHHOM MOBEpXHOCThIO. Popmyia Jlammaca
33. SlBieHus cMauuBaHUS U HECMAYHBAHMUS.

34. Kamumnsipuelie siBnenus. X pons B mpupoe.

35. Bropoe Hauano tepmonunamuku. Temnnossie apuratenu, ux KI1/I. [I[pumenenne TemioBbx
JIBUTATENEH.

36. BakyyMm M METOABI €T0 MOJyYCHHUS.

37. TlpumeHeHuUe epBOro Havajia TEPMOIUHAMUKH K U30MPOI[ECCaM.

38. BHyTpeHHss SHEprus peajlbHbBIX T'a30B.

39. OOpatuMble 1 HEOOPATHUMBIE TTPOIIECCHI.

40. KamwuisipHbIe SBJICHHSL.

41. AwmopdHsble Tena.

Paszoen 3. Dnexmpuuecmeo u macnemuszm

N3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOMT JJIEKTPUYECKas L EIb?

[Tpunnun aericTBrus npruOOPOB MAarHUTOIEKTPUY €CKOM CHCTEMBI.

[Tpunnun aeicTBus NpuOOPOB AIMEKTPOMATHUTHONW CHCTEMBI.

Uro Ha3bIBaeTCsl 4YyBCTBUTEIBHOCTHIO TPHUOOPOB?

Urto Ha3bIBaeTCA IEHOM JeNeHUs TpruOopa, PeIesioM H3MepeHus?

Kaxk 1o knaccy TOUHOCTH ONPENEINTh NOrPEIIHOCTD PE3YJIbTaTa U3MEPEHU?

XapakTepuCTUKU MPHOOPOB: KJIacC TOYHOCTH, UYYBCTBUTEIBHOCTb, IMPEAENIbl H3MEPEHHH.
Knaccudukanus npuOOpoB ¥ UX YCIOBHBIC 0003HAY CHHUS.

HcTouHnKYM TOKa M MX XapaKTEPUCTHKU.

Pacder morpemHocTel mpyu U3MEPEHUH TaHHBIM TPUOOPOM IO KIACCY TOYHOCTH.

Yro Takoe peocTar, Kak €ro MOKHO BKIIIOYUTH B LIENb?

Pacuer myHTa amnepmerpa, rpagyupoBKa aMIIepMeTpa C IIYHTOM.

Pacuer 1006aBOYHOrO CONPOTHBJICHUS [JIi BOJbTMETpa. [’ paayMpoBKa BOJIETMETpa C
700aBOYHBIM COMPOTUBJIEHUEM

Has3oBuTe BenMunHBI, XapaKTepU3YIOIIUE YJIEKTPOCTATUY €CKOE T10JIE: €AUHULIBI UX U3MEPECHMUSL.
I'paduueckoe n300paXkeHn e MEKTPOCTATUIECKOTO MOJIS.

CBolicTBa SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEH.

OObsacHUTE CMBICT MHUHYca B (GopMyJie, CBA3BIBAIOIICH HAMPSKEHHOCTh 3JIEKTPOCTATHUYECKOT O
1OJISL U TPAJUEHT MOTEHIHAIA.

Kak onpenenuTs  HampsyKeHHOCTh  OAHOPOJHOIO  BJIEKTPOCTATUYECKOTO  IOJs,  3Had
PacroIoKeHUe SKBUNOTCHIUAIILHBIX TOBEPXHOCTEN?

MexaHnu3m 00pa3oBaHus 3aIIUPAIOIIETO CIIOS.

[IpuHIMI AEMCTBUSA IOy POBOJHUKOBOIO TPUOAA.

Cxema xapaKTepHUCTUKH MOy POBOJHUKOBOI'O TPUO/IA.

XapakTepucTuku Tpuojaa: BxomHoe conporusiienue; BeixogHoe conporupieHue; KoaddumueHr
ycuseHus 1o Toky; KoaddunuenT ycunenus no HanpsbkeHuro;. KpyTusHa xapakTepuCcTUKH.
OTnuune NoJynpoOBOJHUKOB OT IPOBOAHUKOB U M30JIITOPOB(IIO 30HHOI TEOPUH MPOBOAUMOCTH
BCIIICCTR).

Turbl NOTYNpPOBOJHNUKOB MO BUY TPOBOJUMOCTH.

XapakTep U3MEHEHHUsI COIIPOTUBIICHUS I1OJIYIIPOBOLHUKOB.

OO6nacty MCHOIB30BAHUS MOITYIIPOBOAHUKOBBIX MPHUOOPOB. YCTPOHCTBO MOIYHPOBOJHHUKOBOTO
J0/1a U TPUOZA.

OCHOBHBIE XapaKTEPUCTUKH TEPMOPE3UCTOPOB.

MocTt YutcroHa, u3MepeHne CONpOTUBIIEHNUS MOCTOM.



28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.

40.

41.
42.
43.
44,

45,
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

MaruutHoe nosue. Ero coiicTsa.

Uro Ha3bIBaeTCS CUIOBOM JTUHUEH?

Kaxk onpenenuts HanpaBiieHHE CUIIOBBIX JTMHUN?

Chopmymupyiite u 3anummTe 3aKkoH buo — CaBapa — Jlamnaca.

Urto Takoe cuna Ammepa?

B dem cymHOCTh MpUHIIUIIA CYTIEPIIO3UITUHU TTOJIeH ?

HazoBure 351eMeHTBI 36MHOI0 MarHeTusma.

Uro takoe cuna Jlopenna? Kak onpeaenuTs ee BEIUUUHY U HaIpaBieHUe?

JlokazaTh, 4YTO MarHuUTHOE TI0JIE HE CcoOBepIiaeT paboThl HAJ ABWIKYIICHCS 3apsHKEHHOMN
YaCTULIEH.

CdhopmynupoBaTh 3aKOH COXpaHEHUS SHEPTUH U 3aMKCaTh €ro IS AJIEKTPOHA B MATHETPOHE.
ITomy4uunTs BbIpaske€HUE AJ1s1 MOMEHTA CUJIbI JIOpeHIa, e CTBYIOMIEH Ha JJIEKTPOH.

Kakyto TpaekTopuio OyJeT ONUCHIBATH 3JIEKTPOH, BJIECTEBIIUN B OJHOPOJHOE MAarHUTHOE IMOJie
MEePHEHIUKYJISIPHO CHUJIOBBIM JIMHUSIM?

OnpenenuTs BEIUYMHY YIJIOBOM CKOPOCTM BpalIE€HHUs 3JEKTPOHA B MAarHeTpPOHE, IMOJb3YSACh
HallICHHbIMHM BaMU YJI€IbHBIM 3aps,I0M IIPU ONPEEICHHON CUJIE TOKAa B COJICHOUE.
[ToHATHE MEPEMEHHOr0 CUHYCOUAAIBHOIO TOKA.

XapaKTEepUCTUKHU NIEPEMEHHOTr O TOKA.

Uro Ha3bIBaeTCS AKTUBHBIM, UHIYKTUBHBIM U EMKOCTHBIM COIIPOTUBIICHUSMU?

@opMyIbl AJ1 BBIYUCIEHUS UHAYKTUBHOTO U €MKOCTHOI'O CONPOTHUBJIEHHUM. OT 4ero u Kak OHU
3aBUCAT?

3akon Oma Ji1s 1Ieny NePeMEHHOro TOKaA.

[TonHoe compoTUMBJIEHME LENM NEPEMEHHOIO TOKa C IOCJIEAOBATEIbHBIM COEIUHEHUEM
AKTUBHOI'O U PEAKTUBHOI'O CONPOTHUBJICHUM.

BekTopHas quarpaMma HanmpspKeHH.

Uro 3Hayut pexum >0, ¢ =0, ¢<0?

Kax y3nats, uto >0, ¢ =0, ¢<0?

[TonATHE B3aMMHOW MHAYKIIMU U B3aUMHOW UHAYKTUBHOCTH.

AKTUBHOE U PEaKTUBHOE COMPOTHUBIICHUE.

Pe3oHaHC HanpsKeHUN.

Pe3zonanc TOKOB.

KonebaTenpHblil KOHTYp, SKCIEPUMEHTATBHOE TIOTYyYSHHE 3/M BOJIH.

I'enepanust u nepenaya 3/M BOJH.

IIpoBOIHUKH, IPOBOAHUKHU |-TO poAa B 3IEKTPOCTATUYECKOM IIOJIE.

Kak ocymiectBisiercs 31eKTpocTaTUYECKasl 3aluTa.

DIIEKTPOEMKOCTb. DJIEKTPOEMKOCTh 3EMJIH.

DNEeKTPOEMKOCTh YEIUHEHHOI O IPOBOIHUKA, KOH/IEHCATOpa.

Buapl KOHAEHCATOPOB U UX IPUMEHECHHUE.

[TonynpoBoAHUKH, BUABI TPOBOJUMOCTH MOJTYIPOBOJIHUKOB.

TepmoanekTpuyecKue IBJIEHUS, UX TPUMEHEHHUE.

DNEeKTPUYECKUI TOK B ra3ax U B BAKyyMe. OMUCCHOHHBIE SIBJICHUS, UX IPUMEH CHHUE.
Croponnue cuibl, J]C, BUIbl HCTOYHUKOB TOKA.

HanpsikeHHOCTb Kak rpaJiMeHT MOTeHIala. DKBUIOTEHIIMAIbHbIE MOBEPXHOCTH.
[TonsipuzoBanHOCTH, Hanpsok€HHOCTD MOJIS B TUAJIEKTPUKE.

PaGoTa u MmomtHOCTh TOKA. 3akoH JIkoymsa-Jlenma.

KoHTakTHas pa3HOCTH MOTEHIIUATIOB.

Honuzanus razos. HecamocTosITENbHBIN Ta30BBIN pa3psijl.

Yckoputenu 3apsKEHHBIX YaCTHLI.

Buxpessie TOku.

Toku pa3MbIKaHUS U 3aMbIKaHUSI.

HamaranunBanue. MarHuTHOE TIOJIE B BEIIECTBE.

Tok cmemeHus.



75. CBOOOIHBIC TAPMOHUYECKHE KOJICOAHUS B KOJICOATEIIBHOM KOHTYpE.

76. CBepXIIpOBOAMMOCTD.

77. TloynpOBOAHUKOBBIE TUOBI H TPHOBL. [10JTyIIpOBOTHUKOBEIC TPHOOPHI KX IPUMEHECHUE.
Paszoen 4. Onmuxka

wCoNO WD
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22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Yro Takoe siBeHue Audpakuun?

[Tpunnun I'tolirenca — @peHens.

JudpakuronHas pemeTka. Y cJI0BUe TEMHBIX U CBETIIBIX TOJIOC.

[TpakTHYecKkOe MPUMEHEHHE SBJICHUS U PAKIIHH.

UYro Takoe sSBJICHHE HHTEPPEPEHITUS JICKTPOMATHUTHBIX BOJIH?

YCII0BUSI MAaKCUMyMa U MUHUMYMa UHTEp(EepEHITIH K TPOMArHUTHBIX BOJIH .
Jucniepcusi 31eKTPOMarHUTHBIX BOJIH, YCIIOBHSI TUCIIEPCUU .

OcoOeHHOCTH MU (PPAKIINN TEKTPOMATHUTHBIX BOJH.

CtpoeHue dIeKTPOMarHUTHOW BOJTHBI.

. Yro Takoe cBeT no BOJaHOBOM Teopun? [1oHsATHE €CTECTBEHHOrO CBETA.
. YUro takoe nosisipu3oBaHHbIi cBeT? CrI0cOOBI €ro MoTyyeHus..

. Uto Takoe BpamaTenbHas MOJSIPU3ALMS U OT YErO OHA 3aBUCUT?

. I'ie HaxoauT npakTH4YecKkoe MPUMEHEHHE MOJIIPU30BAHHBIN CBET?

. YCTpOICTBO MOISPUMETPA, OPSAAOK BBIITOIHEHUS PaOOTHI.

. 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETa. X0/ JIyda B IPU3ME.

. SIBNIEHME ITOJIHOTO BHYTPEHHET O OTPAKEHMUSL.

. Ilocrpoenue n300pa>keHus B IMH3AX.

. YBEJIMYEHHE MUKPOCKOIIA.

. IIpupozna cBeTa o KBaHTOBOM TEOPUHU.

. SIBnenue porosddexta, 3akonbl CTONIETOBA.

. YpaBHeHHe DWHIITEWHAa U OOBSICHEHHE MM 3aKOHOB BHewHero ¢orodddekra. «KpacHas

rpanuiay GorodddekTa.

WuTepdepennms ceeta, METOABI €€ HAOIIOAeHHS, TPUMEHEHU e HHTeP(EePEHITUH.

Hubpakuust ceta. JudpaknuoHHas pemieTka, ee NpuMeHeHue. Paspernaromas
CIIOCOOHOCTH ONTHYECKUX MPHOOPOB.

[Tonsitre o ronmorpaduu. I'onorpaduueckne ycraHoBKH.

OnTuueckue TeHepaTopbl, WX MNPUHIUN JEUCTBUSA, Pa3BUTHE U TPUMEHEHHUE Ja3epHOU
TEXHUKH.

®otorddexr. [Ipumenenne porospdekra.

Jnama3oH 3/M BOJIH, CBOWCTBA M IPUMEHEHHE 3/M BOJIH Pa3IMYHON YaCTOTHI.

Tonkue nuH3bl. M300paxkeHne npeiMeToB ¢ IOMOIIBIO JIUH3.

[Tpumenenue uHTEphEpeHLIUN CBETA.

Pazpemraromas cnocoOHOCTh ONTUYECKUX MTPUOOPOB.

["onorpadusi.

N3nyuenne BaBunosa-YepeHkosa.

HckyccTBeHHAs ONITHYECKAs] aHU30TPOIIHS.

[Tpumenenue gpororddexra.

KopnyckynspHO-BOJIHOBOH 1yajanu3M CBOWCTB BEIIECTBA.

JIBM>keHHE CBOOOMHOM YaCTHIIbI.

[Tpunuun Iaynu. Pacnipenenenue 3JIEKTPOHOB B aTOME 110 COCTOSTHUSIM.

Monexkynsphbsie cieKTpbl. KoMOMHAIMOHHOE paccesHue.

Jlazepsl.

OrnpenesieHre CBETOBOM M BOJIBTAMIIEPHON XapaKTEPUCTUK (POTOIIEMEHTA.

IIpoueaypa ouennBanusi codece0BaHUS
Hcnonp3yercss GpoHTANBHBIN OMpOC, KOTOPBIA MpenanonaraeT pabdoTy MpenoaaBaTens

OJJTHOBPEMEHHO CO BCEH ayIMTOpUEil, U MPOBOAUTHECSA B BUJE Oecennl o Bonpocam. [Ipu orbope

BOITPOCOB U MOCTAHOBKE NCPCA CTYACHTAMHU YYUTBIBACTCA CICAYIOMICC:



— 3aJa€TCA HC bonee IIAATH, OHU JOJDKHBI HEIIOCPEACTBCHHO OTHOCHUTLCA K HpOBepHeMOﬁ

TEME;

— (opMyIMPOBKA BOIPOCA J10KHA ObITh OAHO3HAUYHOM U OHSTHOI OTBEYAIOLIEMY;

— HCAOMYCTUMO IIpcajiaratb CTyA€HTaM BOIPOCHI, Tpe6y101111/Ie MHOXKECTBAa OTBE€TOB, T.€.

BOIIPOCHL OTKpBITOﬁ (1)0pMI>I HJIM TaK Ha3bIBA€MbIC «TE€CTOBBIC) BOIIPOCHI C OTBETOM «I[a/ HED».
B KOHIE OIlpocCa mpernogaBaTeiib JACT 3aKIHOYUTCIBHBIC KOMMCHTApHUU 110 KAa4YCCTBY

OTBE€TOB BCEX CTYACHTOB.

Kputepuu ouenku codeceroBanus

3auTeHo

CTYJIGHT OTBCTUJI HAa BCC MPCAJIOKCHHBIC BOITPOCHI, ITIOKAa3aB XOpOIINEC 3HAHUA
110 H3y‘leHHOﬁ TEME, IPOACMOHCTPHUPOBAJI BJIAJICHUC MATCPHUAJIOM I10
TCOPETUICCKHUM BOITPOCAM U IMPAKTHUYICCKUM 3aJIlaHUAM /U JOITyCTHJI
HECYIICCTBCHHBIC HETOYHOCTH/OIIHOKH IIpHU OTBCTEC

He 3auTeno

CryneHT OTBETHUJI HE Ha BCE HNPENJIOKEHHbIE BOIPOCHI; MPOJIEMOHCTPHPOBAI
HEIOJIHOE BIAJCHUE MATEPUAIIOM 110 TEOPETUYECKUM BOIIPOCAM M IIPAKTUYECKUM
3aJJaHUSIM U IOy CTHJI HECKOJIbKO CYIIECTBEHHBIX OIIMOOK IPU OTBETE.

BOHpOCBI K 3a4€Ty

Koowi
KOMnemeHy Bonpocwi k 3auemy
uu
OIIK-1 1. MexaHudeckoe JBUXKEHHE. BUIbl MEXaHUUYECKOTO JABHKCHUS.
Cnocoben | 2. CkopocThb M YCKOPEHHUE MPU MOCTYNATEIbHOM U
peniaTh BpanaTeabHOM JIBIKEHUSAX. CBSI3b MEXKIY JIUHEHHBIMU U
TUTIOBBIE YIJIOBBIMH XapaKTePUCTUKAMMU.
3a/1auu 3. Cunbl. Buasl cun. 3akonsl HeroToHa.
npodeccuon | 4. Hmmysnbc. 3aKOH COXpaHEHUSI UMITYJIbca. MOMEHT CHUIIBI.
aTbHOMU Nuepuus touku, tena. Teopema LlTeiinepa.
nesaTenbHOCT | 5. OCHOBHOE YpaBHEHHUE JUHAMHUKU BPAIIATEILHOTO JIBUKEHUS.
u Ha ocHOBe | 6.  KonebarenpHOE NBMKEHHE, €T0 XapaKTEPUCTHUKH.
3HaAHUU BrinyxeHHble koneOanus. PesonaHc.
OCHOBHBIX | 7. Pabora, MOITHOCTb, PHEPTHS.
3akoHOB | 8.  IlomHas sHEprus. 3aKOH COXpaHEHUS YHEPTHUHU.
maremarnue | 9. MexaHnueckue BOJTHBL. Buapl BOH. Y paBHEHNE BOJHBI.
CKUX U AKyCTHKA.
ecrectBeHH | 10. T[mapoaspoamHamuka.
piXx Hayk ¢ | 11. OcnHoBuble nonoxenuss MKT. OcnoBHoe ypaBHenne MKT.
npumeHenue | 12. WneanwHbiii ra3. YpaBuenue MenaeneeBa — Kaitnepona.
M N3omporneccsr.

uHbopMaIm

13. TepmoamHamudeckue napameTpbl. BHyTpeHHsIs1 SHEPTHs.




OHHO-
KOMMYHHKa
IIMOHHBIX
TEXHOJIOTHUH

Tennora u pabora.

14. 1,2 3akonbl TepmoanHamMuku. OOpaTuMbie U HeOOpaTUMBbIE

npoueccsl. KIT/I.

15. CpoiicTBa KUAKOCTEN, KATUIUIPHBIE SIBJICHUSI.

16. Kpucramisl, nedeKkThl KpUCTAIIIOB, TEINIOEMKOCTh TBEPIbIX

Tell.

17. Dnextpuueckuil TOK B METaIax, B OJYNPOBOJAHUKAX, B

AJEKTPOJIUTAX.

18. Dnektpocraruueckoe mojie, ero XapakTepuCcTUKU. 3aKOH

Kynona. Teopema ["aycca.

19. TIpoBOIHUKH B ANEKTPOCTATHIECKOM TOJIE. DIECKTPOSMKOCTH
npoBoaHuka. KoHaeHcaTopsl.

20. Hwoanextpuku. [lonspuzanus qusnekTpukoB. Bugs
noysipusanuu. J[usnexrpudeckas IpOHUIIAEMOCTb.

21. Tlonsitue compotuBieHus. 3akoH OMa JJ1s ydacTka Iemnu.

22. 3akon Oma s nienu, cogepxkamieit 3/1C. TenoBoe neiicTre
Toka. 3akoH J[>koynsa — JleHna.

23. ITlonynmpoBOJHUK U €ro cBoMCTBa. Bubl mpoBOIUMOCTH

HOJTYTTPOBOJHUKOB.

24. DIeKTpUYECKUN TOK B rasax.

25. MarauTHoe 1oJie, ero XapakTepucTUKU. 3aKOH AMIiepa.

26. JleiicTBHME MAarHUTHOTO ITOJISI HA MIPOBOHUK | 3apsil, CHjIa

Awmmnepa u cuna Jlopenna.

27. BemecTBo B MAarHUTHOM TIOJIE, THAMarHEeTHUKH,

napaMarHeTUKH, GeppoOMarHeTUKH.

28. HWunykmus [IMII. 3akon buo — CaBapa - Jlamaca.

29. DnextpomarHuTHas UHAYKIUA. CaMOUHIYKIIUS. OTBITHI

Qapaness. UIHIYKTUBHOCTS.

30. TlepemeHHBII TOK, IJIEKTPOMArHUTHBIC KOJICOAHUSI.

31. Ortpaxenue u mnpenomieHue cpera. llomHoe oTpakeHue u

WCIIOJIb30BAaHUE ITOTO SBJIICHUS B ONITUYECKHUX MPHOOpax.

32. MWnrepdepenmus creta. Micnonb30BaHue TaHHOTO SBICHUS.

33. Judpakuus ceera. IudpakiinoHHbIN CIIEKTP.

JudpakironHas perieTka.

34. Jlucnepcus cBera. CriekTpbl. CrieKTpabHbIM aHATH3.

35. [Ilornomenue cBera. Y abTpadHuoIeTOBOE U YIBTPAKPACHOE

U3ITydCHHUS.

36. Temiooe uznyuenue. 3akoH Kupxroda, Credana-

bonpimana, BuHa.

37. KBaHTOBBIN MEeXaHU3M H3Ty4eHUS (TIOTJIOMIECHNS) CBETA.

®opwmyna [1nanka.

38. ®otonsl. Dotodrpdext. YpaBHeHue DMHIITEHHA IS

dbotorpdekra.

39. Mogenu aroma. [loctynarst bopa. [lpunnun [Maymm.

40. Jlromunecnennus. [IpaBmio Ctokca. 3akon BaBusoga.




41. PeHTreHOBCKOE M3IIyueHue, ero (pusndeckue u
OMOJIOrnYecKre CBOWCTBA.

42. JlazepHoe U3IIydeHHUE, €r0 GU3NUECKHE U OUOIOTHYECKUE
CBOMCTBA.

43. CocraB u cTpoeHHeE AJipa. S epHble peakltH.

IIpouenypa oueHuBaHuUs 3a4eTa

3aueT mpoXOIUT B (POpPME TECTUPOBAHHUS HCIIOJIB30BAHUEM 3JIEKTPOHHOU
cpeasl Ims-test. B cooTBercTBHM C pacnucaHueM (TpapuKkoM MPOMEKYTOUHOM
aTTeCTallii) OTKPBHIBACTCA AOCTYM K TPOXOXKIACHHIO TECTHUPOBAHUS ISl BCEX
CTYAEHTOB I'pynnbl. CTYAEHTY MPEIOCTABIISAETCS MEepBasi MOMbITKA JTUTEIHOCTHIO
B 40 MMHYT Ha pelIEHUE TECTOBOIO 3afaHus, coctosmero u3 30 Bonpocos. [locie
OTBETOB HAa TECTOBbIE 33JaHMsI, CTYIEHT 3aBepUIacT NepBYr0 MONbITKYy. He meHee
yeMm yepe3 10 mocne 3aBepiIeHHs] MEPBOIl MOMBITKH, CTYyJEHTY MPEIOCTaBISAETCS
BTOpasl MOIBITKA JJIMTEIBHOCTHI0 B 40 MUHYT Ha pEIIEHHE TECTOBOIO 3aJlaHus,
cocrosmero u3 30 BompocoB. Ilocie OTBETOB Ha TECTOBBIE 3a/aHUSA, CTYICHT
3aBepIIaeT BTOPYIO MOMBITKY. [Ipu oleHke perieHusi TeCTUPOBAHUS YUUTHIBACTCS
HAWIy4LINi pe3yapTart.

OneHka BbICTaBIISAETCS:

«3a4TEHO», €CIIM  HaWjydllas T[ONBbITKA  PEIICHUS  TECTUPOBAHUS
XapakTepusyercs pe3yapTaToM He Hike 50%;

«HE 3aUTE€HO», €CJM pe3yJabTaT HAWIydlled TOMBITKA  PEHICHUS
TECTUPOBAHUS XApAKTEPU3yeTCs pe3ynbTaTtoB MeHee 50%.

Ixana oneHUBaHUS 3a4YeTa

OrneHka Onucanue

3a4TEHO Haunmyammii pesynerar TectupoBanus: He MeHee 50%

He 3auTeHo Haunny4mmii pe3yabtaT TectupoBanusi: MeHee 50%




HpI/IMepHLIe 3alavdi 1JId IMMOATOTOBKH K 3a4€Ty

1. HukenunoBas npoBoJioka JmMHOW 100M M MIIOIIA[IbIO TIONEPEYHOr0 CEYEHUs
0.5 MM2 BKJIIOYEHA B LeNb ¢ HanpsokeHueM 127 B. Ompenenure cuily TOKa B
HEH.

2. JIea mpoBomHmka compoTtuBieHneM R1=1 Om, R2=3 Owm coeauHeHbI
nocnenoBarenbHo. Cuia Ttoka nernu = 1 A. Onpenenuth COMpOTUBIICHWE
LN, HaMpsDKEHUE Ha Ka)KOM MPOBOJHHUKE W TMOJIHOE M MOJHOE HAaIpPSKEHUE
BCEr0 y4acTKa LENu.

3. Kakyro paboty coBepIaet 3JeKTpoABUTATENh 32 |1 4, €clii cujia TOKa B IENH
aneKTpoaBUTaTens 5 A, HanpsbkeHue Ha ero kiuemmax 220 B? KIIJ[ nBurarens
80%.

4. Vmeercs anekTpuueckas jamIia, pacCuyMTaHHas Ha TOK MoliHocTeio 100 BT.
EsxenneBHO namma roput B TedeHue 6 4. Haiitu paboTy Toka 3a oiMH Mecsll
(30 mHelt) M CTOMMOCTD M3PACXOA0BaHHOM 3Heprun npu Tapude 30 k. 3a 1 kBt
q.

5. Tloe3n ywepe3 10 ¢ mocne Hauvanma JIBMOKEHUS MpUoOpeTaer ckopocth 0,6 m/c.
UYepes kakoe BpeMsi OT Hauasaa JBUKEHHsI CKOPOCTh T0€3/1a CTAaHeT paBHa 3 m/c?

6. Cuma 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuia COOOLIUT 3TOMY
Teny ycKopeHue 2 m/c??

7. Kakoe KOJIM4eCcTBO BEIIECTBA COJAEPKUTCS B rase, eciu npu gasienuu 200 klla
u Temneparype 240K ero o6wem pasen 40 n?

8. . Kakoil MarHUTHBII TTOTOK BO3HMKAET B KOHTYpEe MHAYKTUBHOCTHIO 0,2 MI'H
npu cuie Toka 10 A?

9. Haiitu KIIJ] peraara momHumarorniero rpy3 Maccoit 500 kr Ha BBICOTY 4 MeTpa,
eciu 3aTpadeHHas padota pasHa 25 000 Jx.

10.PaccuuTraiite paboty nebenku npu moabeMe OpeBHa Maccoit 120 kr Ha BBICOTY
3 Mo

11.Haiigure Bec rpy3a 00beMOM 5 M3 ¢ IIOTHOCTBIO ApeBecuHbl 800 Kr /M3,

12.TlepByr0 TOJOBHHY BpPEMEHH CBOETO ABUKEHHUS aBTOMOOWIHh IBUTAICS CO
CKOpOCThIO V1=80 KM/4, a BTOPYIO MOJIOBUHY BPEMEHU - CO CKOPOCThIO V=40
kM/4. KakoBa cpenHsis cKkopocTh V IBUKEHUSI aBTOMOOMIISA?

13.Teno nanaet ¢ BoicoThl h = 19,6 M ¢ HauanbHOM ckopocThio Vo=0. Kakoit myThb
IPOMJIET TeJo 3a nepByto U nocneano 0,1 ¢ cBoero IBMKeHUs?

14 Kosneco Bpamiaercs ¢ yriioBbIM yckopenreM 2 pan/c? . Uepes Bpems t = 0,5 ¢
IOCJIEe Havaua ABMKEHHS IIOMHOE yCKOpeHHe Koneca a=13,6 cm/c?. Haiitu
paauyc R koneca.

15.11lapuk BCIUIBIBAET C TMOCTOSHHOW CKOPOCTBIO V B JKHAKOCTU IJIOTHOCTH
KOTOpoil B 4 pa3za Oouibllie TJIOTHOCTH Marepuala imapuka. Bo ckomabko pas
cwina TpeHusi Frp, nedcTByromas Ha BCIUIBIBAIOIIMKA IIAPUK, OOJIBIIE CHJIBI
TSOKECTU MY, AEUCTBYIOIIEW HA 3TOT APUK?

16.Ha koHITaX BEpTUKAIHLHOTO CTEPXKHSI YKPEIUICHBI ABa rpy3a. LIeHTp macc 3tu
IPY30B HaxOJIUTCA HIKE CepelNuHbl cTepkHd Ha d=5 cMm. Haittu nnuny
CTEpXKHS, €CJIM U3BECTHO, YTO MEPUOJl MaJbIX KOJEOAHUN CTEPKHS C Tpy3amMu



BOKPYI TOPU3OHTAJILHOM OCH, MNPOXOIAIIel uepe3 ero cepeauHy, =2 C.
Maccoii cTep:kHSI IO CPaBHEHHIO C MacCol IPYy30B IPEHEOPEYb.

17.HaiiTu yrioByH CKOPOCTh: a) CYTOYHOTO BpalieHus 3emiid; 0) dYacoBou
CTpENIKA Ha 4Yacax; B) MHUHYTHOM CTPEJIKM Ha Yacax; I') HCKYCCTBEHHOI'O
CIyTHUKa 3eMJIM, JBMXKYIIETOCs MO KPYyroBoil opOUTE ¢ MEPUOJIOM BpallleHUs
T = 88 mun. KakoBa nuHeliHasi CKOPOCTh V JIBH>KEHUSI 3TOIO0 UCKYCCTBEHHOI'O
CIyTHUKA, €CJIM M3BECTHO, YTO €ro OpOMTa PACIOIOKEHA HAa PacCTOSHUU h =
200 KM OT OBEPXHOCTH 3eMIIu?

18.Touka aBMXKETCS MO OKPYXHOCTH pamuycoM R = 10 cM ¢ NOCTOSHHBIM
TaHMeHIIMAIbHBIM YCKOpeHUEeM &;. HailTu HopMaslbHOE€ YCKOpPEHHE an TOUKHU
yepe3 t=20 C mociie Hauvajga ABUKEHUSI, €CJIU U3BECTHO, YTO K KOHILY MSATOTO
000poTa mocye HavyaJia JBMKEHUS JIMHEIHAsT CKOPOCTh TOUKH paBHa V=10 cMm/c.

19.K Hutu noxgemieH rpy3 maccoi m = 1 kr. Hailtu cuny Hatskenust Hutu T,
€CIIM HWTh C TPy30M: IOAHUMATH C YCKOPEHHEM a = 5 M/C?; OIyCKaTh C TEM XK€
YCKOpEHHEM a = 5 M/c2.

20.Baron maccoii m = 20 T. IBMXKETCS PABHO3aMEIUICHHO, MMes HayalbHYIO
CKopocTh Vo = 54 xkm/um yckopenme a = -0,3 wm/c’. Kakas cuia
TopMOkeHUs F nefictByer Ha BaroH? UYepe3 kakoe Bpems t  BaroH
ocranoButca? Kakoe paccrosiHue S BaroH mpoMET 10 OCTaHOBKHU?

21.HeBecomblii OJOK YyKpeIsieH B BEpIIMHE JBYX HAKJIOHHBIX IJIOCKOCTEM,
cocTaBJAOMMX ¢ Topu3oHTOM yriibl 30° u 45°. ['upu 1 u 2 onrMHAKOBOM MacChl
My = My = 1 Kr COeIUWHEHbl HUTBIO MU TEPEKUHYTHI uepe3 Onok. Haiitu
YCKOPEHHUE 8, C KOTOPBIM JABUXKYTCSI TUPH, U CUJTy HAaTsKeHUs HUTU T. TpeHuem
rupb 1 1 2 0 HAKJIOHHBIE TUIOCKOCTH, a TaKXKe TPEHUEM B OJIOKe TIpeHeOpeyb.

22.YenoBexk Maccoit My = 60 kr, Oeryumii co CKOPOCThIO Vi = 8 KM/Y, JIOTOHSET
TEJIeXKY Maccod My = 80 Kr, ABUXKYIIEHCS CO CKOPOCThbIO V2 = 2.9 kM/4, U
BCKakuBaeT Ha Hee. C Kakoil CKopocThio U OyneT aBurarbes tenexka? C kakoi
CKOPOCTBIO U/ Gy/IeT IBUraThCs TENEKKA, €CIIM YEIOBEK OeKas el HaBcTpedy?

23.Kamenb maccoit 0.5 kr, npuBsi3aHHbIN K BepeBke JHOM 1=50 cM, paBHOMEpHO
BpaIlla€TCsl B BEPTUKAIBHOU IUIOCKOCTU. HaTskeHue BepeBKU B HU3ILIEH TOUKE
okpyxHoct T=44 H. Ha kakyio BbICOTY NMOJHHMMETCSI KaME€Hb, €CJIM BEPEBKa
0OpBIBa€TCSl B TOT MOMEHT, KOI'/la CKOPOCTh HalpaBjieHa BEPTUKAIBLHO BBEPX

24 HatitTu MoMeHT wuHeprnuu J ©W MOMEHT wummynbca L 3emHOro mapa
OTHOCHUTEJIBHO OCHU BpallleHHUS.

25.K oboxmy mucka macco m = 5 Kr HpuiokeHa kacarenbHas cuna F = 19,6 H.
Kakyro kunernueckyto sneprutro Wy Oyzaer uMerb AucK uepe3 Bpems t = 5 C
MIOCJIE HavaJla JEHCTBUS CUJIIBI?

Noun3zannonuele cuetunku [ erepa-Mroiuiepa UMEIOT U B OTCYTCTBUE

paroakTUBHOTO Mpernapata omnpeaeneHubii "gon". [lpucyrcrBrue Gpona Moxer
BITh BBI3BAHO KOCMUYECKUM U3JTYYEHUEM UJIU PAJUOAKTUBHBIMU 3arPSI3HEHUSMU.
0 3BaHO KOCMHUYEC 3Iy4EHUE aauoa 3arps3He
Kaxoit macce pagoHa cooTBeTCTBYeT (POH, maromuii 0TOpoC cueTyrka 3a S c.



Tabnuna BeIOOpa 3aMaHUN IS BBITIOJIHEHUS KOHTPOJIBHOW pPaOOTHI

3ananus QI KOHTPOJIbHOI padoThI

I10

Kypcy «®U3UKH» CTYJEHTOB 3a04YHON (OpMBI OOy4YEHHsS MO HaNpaBICHUIO

noJAroToBKH «JlecHoe neno» B mepBoM ceMecTpe 00y4eHHUS.

o
X
§ [Tocnennsist uudpa 3a4eTKH
5
=10 1 2 |3 4 5 6 7 8 9
0 |3,26,46 | 6,36, | 9,26, | 12,36,5 | 15,26 | 18,36 | 21,45 | 24,35 | 1,35, | 5,28,
58,72, | 57,59 486 |0,61,75|,526 |,546 |,56,6 |,47,6 | 49,66 | 51,67
83,103, |,73,9 | 0,74, |,93,106 | 2,76, | 3,79, |4,78, |5,79, |,80,8 |,81,9
118,13 | 3,104 | 83,1 |,121,13 | 83,10 | 93,10 | 83,10 | 102,1 | 3,111 | 3,112
6,158 ,119, | 05,1 |8,161 | 7,122 | 8,123 | 9,124 | 10,12 |,126, | ,127,
137,1 | 20,1 ,139, |,140, |,141, |5,142 | 143,1 | 144,1
59 38,1 162 163 164 , 165 | 66 67
60
1 |7,2753 11,37 (13,2 |17,37,4 19,27 | 23,37 | 2,44, | 4,34, |8,44, | 10,27
,68,82, | ,65,6 | 7,46, |8,71,74 | 50,5 |,52,5 |54,60 | 56,61 | 47,62 |,49,6
84,113, |/ 9,72, | 70,7 |,94,116 | 8,75, | 9,76, |,77,8 |,78,1 |,79,8 | 3,80,
128,14 | 94,11 | 3,84, | ,131,14 | 84,11 | 94,10 | 4,107 | 01,10 | 4,105 | 84,10
5168 |4,129 /115, |8,171 |7,132 |8,133 |,134, |6,135 |,118, | 4,114




,146, | 130, ,149, | ,149, | 150,1 |,151, |152,1 |, 158,
169 | 147, 172 |173 |74 175 |76 158
170
14,28,5 | 16,38 | 20,2 | 22,38,5 | 25,28 | 3,38, | 6,43, | 9,33, | 12,43 | 15,28
1,64,81 | 53,6 |8,55, | 7,67/,73|,46,6 |48,69 50,70 | 52,71 |,54,5 |,56,5
,85,103 | 5,82, | 66,7 |,95111 8,74, |,759 |,76,8 |,77,1 | 8,78, | 9,79,
,120,15 | 95,10 | 2,85, |,123,15 | 85,11 | 5,113 | 5,114 | 00,11 | 85,11 | 95,11
4,159 9,121 | 110, | 7,161 | 2,124 | 125, |,126, |5,127 | 6,128 | 7,129
,155, | 122, , 136, |137,1 | 138,1 | ,139, |,140, |,144,
159 | 156, 162 |63 64 165 |166 | 167
160
18,29,4 1 21,39 | 24,2 |1,39,53 5,29, | 7,39, | 11,42 |13,32 | 17,42 | 19,29
7,60,80 | ,49,6 |9,51, |,63,72, | 55,64 | 57,65 |,46,6 | ,67,7 |,50,6 |,52,6
,86,103 | 1,81, | 62,8 | 96,106, ,73,8 |,749 |6,75, |6,99, |8,77, | 9,78,
,130,14 | 96,10 | 2,86, | 133,14 | 6,107 | 6,108 | 86,10 | 110,1 | 86,11 | 96,11
2,168 |4,131 | 105, |5,1/71 |,134, |,135, |9,118 | 19,14 | 1,120 | 2,121
143, | 132, 146,1 | 147,1 | ,148, 9,175 |,150, |,151,
169 | 144, 72 73 174 176 | 158
170
23,30,5 | 2,40, |4,30, | 8,40,51|10,30 | 14,40 | 16,41 4 20,31 | 22,45 | 25,30
4,70,79 | 47,71 | 49,7 |,70,82, | 53,6 |,556 |,57,6 |,46,6 |,48,6 |,50,6
87,113 | ,80,9 | 1,81, | 97,116, | 9,72, 8,73, | 7,74, | 6,75, |5,76, | 4,77,
122,15 | 7,114 | 87,1 | 125,15 | 87,11 | 97,10 | 87,10 | 98,10 | 87,10 | 97,10
2,159 | ,123, |15,1 |5,161 |7,126 | 3,127 | 4,128 | 5,129 | 6,130 | 7,131
153,1 | 241 ,156, |,157, |,136, |,137, |,138, |,139,
60 54,1 162 |163 164 |165 |166 |167
60
3,31,52 | 6,41, | 9,31, |12,41,4 15,31 | 18,41 | 21,40 1 24,30 | 1,33, |5,31,
,63,78, | 54,62 | 56,6 |7,60,81  ,495 |,51,5 |53,71 |,55,7 |57,69 | 46,68
88,108, | ,79,9 |1,80, |,98,111|9,82, | 8,72, |,73,8 0,74, |,758 |,76,9
132,14 | 8,109 | 88,1 |,135,14 | 88,11 | 98,11 | 8,114 | 97,11 | 8,116 | 8,117
0,168 |,133, | 10,1 |3,171 |2,118 | 3,119 | ,120, | 5,121 |, ,123,
1411 | 341 144, | 145, | 146,1 | ,147, |122,1 | 1491
69 42,1 172|173 |74 175 | 48,17 | 58
70 6
7,32,48 | 11,42 | 13,3 |17,42,5|19,32 | 23,42 | 2,39, | 4,29, | 8,34, | 10,32
67,77, |,50,6 |2,52, |4,64,80|,56,6 |,47,6 |49,61 | 51,60 | 53,59 |,55,5
89,103, | 6,78, | 65,7 |,99,106 | 3,81, | 2,82, |,72,8 |,73,9 |,74,8 |8,75,
124,15 199,10 | 9,89, |,127,15 | 89,10 | 99,10 | 9,109 | 6,110 | 9,111 | 99,11
0,159 |4,125 | 105, |3,161 |7,128 | 8,128 | ,129, |,130, |,131, | 2,132
,151, | 126, ,154, |,155, |156,1 | 157,1 | 136,1 |,137,
160 | 152, 162 | 162 |63 64 65 166
161
14,33,5 116,43 | 20,3 | 22,43,5| 25,33 | 25,43 | 22,38 | 20,28 | 16,35 | 14,33
7,598,719 | 46,6 |3,48, 1 0,61,79 |,52,6 | 546 |,56,6 |,476 |,496 |,51,6




90,113 | 9,77, | 60,7 |,100,11 | 2,80, | 3,81, | 4,82, |5,72, |6,7/3, | 7,74,
,133,13 | 100,1 | 8,90, | 6,118,1 | 90,11 | 100,1 | 90, 95,10 | 90,10 | 100,1
8,167 | 14,13 | 115, 41,170 | 7,114 | 08,12 | 109,1 | 3,122 | 4,123 | 05,12

4,139 | 135, 142, 10,143 | 21, ,145, |,146, | 4,147
,168 | 140, 171 |,172 | 1441 | 174 |175 |,176
169 73

8 | 7,3453 | 11,44 13,3 | 17,444 |19,34 | 23,44 | 2,37, | 4,27, | 8,36, | 10,39
,68,75, |,95,6 |4,57, |7,71,78 | ,48,5 |,50,5 | 52,60 | 54,61 | 56,62 |,47,6
91,106, | 9,76, | 70,7 |,101,10|8,79, | 9,80, |,819 |,829 |,729 |3,73,
125,14 | 101,1 | 7,91, | 9,128,1 | 91,11 |101,1 | 1,112 | 4,113 | 1,114 | 1011
8,158 07,12 |108, |51,161 | 0,129 | 11,13 |,131, |,132, |,133, | 15,13

6,149 | 127, ,152, 10,153 | 154,1 | 155,1 | 156,1 | 4,157
,159 | 150, 162 |,163 |64 65 66 ,167
160

9 153549 |1,45, |243 |21,455 18,35 | 15,45 | 12,36 | 4,26, | 6,37, | 3,40,
,64,74, | 51,65 | 5,53, | 5,6/,77|,57,6 |,46,6 |,48,7 |50,71 | 52,58 | 54,59
92,116, | ,75,1 |66,7 |,102,10 8,78, | 9,79, | 0,80, |,81,9 |,829 |,72]1
135,14 | 02,11 | 6,92, | 4,120,1 | 92,10 | 102,1 | 92,10 | 3,108 | 2,109 | 02,11
6,168 | 7,118 | 103, | 36,171 | 5,121 | 06,12 | 7,123 | ,124, |, 125, | 0,126

,136, | 119, , 139, | 2,140 | ,141, |142,1 | 143,1 | 144,
169 | 137, 172 | ,173 174 |75 76 158
170

3AJAYA JIA CAMOCTOSATEJIBHOI'O PEHLIEHUA.

1. TToe3n maccoit m = 3 -108 kr gBMKeETCA ¢ HAYAIBHOU CKOPOCTBIO L = 40
KkM/4. OnpeaenuTb CPEeIHIO CUITY TOPMOXKEHHUS, €CJIM  T0€3]l OCTAHABIIMBAETCS 32
Bpemsa t = 1 mun 20 c. (416 xH)

2. Tlon neiicTBMEeM KakKOW CHJIBI TSTH aBTOMOOWIIL Maccoil m = 3 T Oymer
nBurarhbes: 1) paBHOMEPHO, 2) ¢ yckopenueM a = 1 m/c?? TIpuHATL CUIly TpEHUs,
pasnoii 0,1 Beca aBTomo0mst. (2,94 kH; 5,94 kH).

3. CranbHOW TPOC MOABEMHOIO KpaHa BBIIECPKHUBAET CHIIy HaTskeHus T = 5
kH. Kakoii MakCUMalbHbIA IPy3 OH MOXKET IOJHATH C yCKOpeHueM a =1,5 m/c??
(442 xr).

4. I'yceHUYHBIM TpakTOp TAHET 3a COOOM MpHUIIET IO CHEry Ma IOJO03bsX.
Onpenenuts cunmy F TArm Ha Kproke TpakTopa, €CIM OH JIBHXKETCS C
yckopenueM a = 1,84 m/c2. Kosdpduuuenr tpenus monosbe o cuer p = 0,06.
Macca npunena m=3 1. (7,3 kH).

5. OmnpenenuTts CKOPOCTh BaroHa Maccod m = 25 T K Hadally TOPMOKEHUS,
€CJIM OH OCTaHABJIMBAETCA 33 BpeMsl t = 2 MUH IO IEVCTBUEM CUJIbI TpeHUS F = 4
kH. (19,2 m/c).

6. Onpenenuth YCKOpEeHHE a, KOTopoe coobimiaeT BaroHy cuia F = 90 kH.
Macca Barona m =18 1. Kosdduuuenrt tpenus p = 0,05. (4,5 m/c?).

7. Onpenenuth cuily HaTsDKeHUs T KaHata Mpu moabeMe JaudTa Maccod m
=1500 kr ¢ yckopenuem a =1,8 m/c? (17,4 xkH).




8. Baron IBMXKETCS pPaBHO3AMENICHHO C ycKopenueM a = - 0,5 w/c?
Hauanbnast ckopocte BaroHa vo = 54 kM/4. Yepe3 CKOJIBKO BpPEMEHM BaroH
OCTAHOBUTCS U KaKo# myTh mpoieT A0 octaHoBku? (30 c; 225 m).

9. CranbpHas poBoJIOKa BhIiepkuBaeT cuity Hatsbkenus T = 4,4 kH. C kakum
HauOOJIBIIIUM YCKOPEHHEM MOXHO MOAHATH TIpy3 Mmaccod m = 390 kr.
NMOJABEIICHHBIN Ha PTOW TPOBOJIOKE YTOOBI OHAa TIPHU OTOM HE
pasopsanach (1,46 m/c?).

10. Onpeaenuts CKOPOCTh, KOTOPYI MOAYy4YHUT moe3n uepe3 t =30 c
mocJie Havyayia JBYKeHus, eciu kodddurmment tperus p = 0,02. Macca  moesna
m=5-10° kr, cuna tsaru mapososa F =1,65 MH. (4,02 m/c)

11. DIEKTpOTPAKTOP JIBUKETCS CO CKOPOCTHIO L = 6,28 km/4. Kakoil myTh
OPOWUJIET TPAKTOP IO IMOJHOW OCTAHOBKH IOCJE BBIKIIOYEHUS JBUTATENS, €CIIH
cusia conpoTtuBieHus coctapiset 0,3 cunsl Tskectu (0,52 M)

12. Onpenenuts CUly TATM Ha KPIOKE TPAKTOPA, €CIIM YCKOPEHUE, C KOTOPhIM
TpakTOp Bener npuien, a = 0,2 M/c?. Macca npuuena m = 0,5 T, CONPOTHBIEHUE
newkennto F = 1,5 kH (1,6 kH)

13. TlepneHOIUKYJAIpHO K CTEHKE COCyJda JETUT YacThUla Maccou
m=4,65-102° xr co ckopocteio V=600 wm/c. Omnpemenuts UMIYIbC,
IOJYYEHHBIH CTEHKON IIPU YIPYTOM coyaapeHuu dactunpl. (5,5-10723 He)

14. Iapuk maccoir M =200 r, ABUrasgch rOPU3OHTAIBHO, YAAPHUIICI O
CTEHKY U NpH 3TOM coobmiuia el umnynbsc cuiibl [ =FAt = 4 Hc. Onpe nenuthb
CKOpOCTh IIapuKa B MOMEHT yjaapa. YAap CUMTaThb aOCOJIOTHO YIPYTHM.
(10 m/c)

15. Onpenenuth cUily TSATOTEHUS ABYX CONPUKACAIOIIUXCS MEAHBIX IIApPOB
paguycom R= 1 m kaxapiii. Ilnotnocts Mmenu p =8,9-10% xkr/m3. (23,1 mH)

16. Onpenenuth yckopeHue cBoOojHoro maneHus tea Ha Jlyne. Ilpunarth
pamuyc JIyasr R = 1740 km, maccy ee m = 7,33-10% kr. (1,61 m/c?)

17. Kakoe Hanps>keHHE BO3HUKAET B CTAJIbHOM TPOCE CEUEHUEM S
=7.1 cm? npu MOJABbEME KIIETU C  YIJIEM Maccoii m =1,5T ¢
yckopenueM a =366,8 m/c?. (790 MIla)

18. ABTOMOOMIL Maccod M =3 T OCTAHABIMBACTCS TNPU TOPMOKEHUU 3a
Bpems t = 8 c, npoiiaa paBHo3aMmeaeHHo nyTh s = 50 M. HailTu HauanbHYIO
CKOpOCTh aBTOMOOUIIS U CUJY TpeHus npu topmoxenuu. (12,5 m/c; 4,68
kH).

19. Msu ymanm co CKOpocThio V=20 M/C W, YZapUBIIHUCh O MOCTOBYIO,
OTCKOYMJI BBEpPX, MPH 3ITOM CKOPOCTh ero crama v =15 wm/c. Omnpenenuthb
U3MEHEHUE UMITYJIbCa MSA4a, €CJIM MOTEPH KMHETHYECKOM HSHEPrMU COCTABISIOT
T=8,75 JIx. (-3,5 xkr-m/c)

20. Tpaktop bemapycs maccoit m =3340 Kr ABUKETCA MO BBIMYKIOMY
MOCTY CO CKOpPOCTBIO V =9 km/4y. Omnpenenuth Cuily AaBlIEHUS Ha MOCT B
BEpXHEW €ro 4acTu, eciu paguyc KpuBu3Hbel mocta R=146 M. (32,6 xH)

21. Hlap Maccoii M = 1 Kr JABUXKETCS MNEPHNEHAUKYIAPHO CTEHE CO
ckopocThio U =10 M/c U oTcKakuBaeT 6e3 morepu ckopocTH. ONpeaenuTh CUTY
B3aUMOJICMCTBUS 1l1apa co CTeHOW; Bpems B3aumozenctBus t = 0,2 ¢c. (-100 H)



22. JInsa moawema 3epHa ma BeICOTY h =10 M yCTaHOBHJIM TpaHCHIOPTEP C
MOTOpOoM MOIIHOCTBIO N = 4 kBt. OnpegenuTes K. I. J. YCTAaHOBKH, €CJIM 3a
BpeMs =2 4 moausaTo 3epHo Maccoid M=40 1 (10%)

23. OnpenenuTh MOLIHOCTh JBUTATENS, €Ciau OH 3a Bpems t =10 u nogaet
B 0aK BOJOHANOpHOM Oamuu Ha BeicoTy h=20 M Boay o6bemom V=20 m3. K.
n. A. yctanoBk# 80%. (136 Br)

24. 3emcHapsna 3a BpeMms t =1 MuH. nmepemeniaetr rpyHT oobemom V=
1000 m3. CkosbKo 3HEpruy 3aTpauuBaercs Ha nepedpocky 1 M3 rpyHra, eciu BO
BpeMsi paboThl ABUTATENS 3E€MCHapsa pa3BuBaeT MOMHOCTH N=5,12 MBrT.
(307 xJIx)

25. JleGenka skckaBaropa 3a Bpems t = 10c mogHUMaeT KOBII C 3eMJiel Ha
BeicoTy h =20 m. OmpenenuTs MOIIHOCTh JIBHUTATEJICH, KOTOpPHIE MPUBOIIT B
JBIDKEHUE JieOeaky, ecnu K. 1L 1 1) =50 %. Macca koBmiaczemner m =25T1. (61,2
KBT)

26. OmpenenuTh CUJY AaBICHHS aBTOMOOWIST Maccoi M=5T Ha
MOCT B BEpXHEW ero 4acTu, €ciu paauyc KpuBu3Hb MocTta R=100 M.
CxopocTh ABMKEHUS aBTOMOOMIISI V=36 km/4. (44,1 xH)

27. Onpenenuth paanyc KpUBU3HBI MOCTA, IO KOTOPOMY ABUKETCSI aBTOMOOUJIb
Maccoit M =3 T co ckopocThio U =18 kM/4. Cuia 1aBieHHs aBTOMOOUIISI HA MOCT
B BepxHel ero yactu F =26,4 kH. (25 m)

28. Kakyro MUHUMAaJIbHYIO0 CKOPOCTh B TOPU30HTAJIbHOM HAPABJICHUU CIIEAYET
COOOIUTL TeNy, HAXOSIIEMYyCsl Ha IOBEPXHOCTH 3€MJIM, 4YTOOBl OHO CTajo
cnyTHukoB 3emin? Ipunsate paaunyc 3emian R=6400 kM, maccy m = 6-10% kr.
(7,9 xkm/c)

29. HckyccTBEHHBIN CIYTHUK oOpamaercsi BOKPYr 3eMJU 10 KPYroBOM
opbuTe co CKOpocThio L = 6,5 kM/c. Onpenenutb BBICOTY CHYTHHKA Haj
IOBEPXHOCTHO 3emiu. IIpunsars paguyc 3emmn R=6400 kM, maccy m=6-10? r.
(3060 k™M)

30. OmnpenemmTs UEHTPOCTPEMHUTEIILHOE YCKOPEHUE, ABMKYILIETOCS 110 KPYrOBOM
opOUTE MCKYCCTBEHHOTO CIyTHHMKA 3eMiu Ha Bbicore h =200 kM Ham 3emieil.
[Mpunsats maccy 3emmn M =6-10%4 kr, paguyc R= 6400 xm. (9,19 M/c?)

31. OnpenenuTh JUHEHHYIO CKOPOCTh ABUXKEHUA 3eMyin BOKpyr CoJiHa.
TpaexTopHIo JABUXKEHMs CuuTaTh, Kpyrosoil. Macca Comama m=2-10% kr, a
paccrosuue ot 3emau 10 Connna R=1,5-101! m. (29,8 km/c)

32. Omnpenenutb MOMEHT CHIIbI, JICUCTBYIOUIMNA Ha SKOPh JJIEKTPOMOTOpaA
momHocTeio N =1 kBT, eciu on Bpamaercs ¢ yacroroit n =12 ¢t (-132H
M)

33. OnpeaenuTth 4acTOTy BpallleHUsl SIKOpsi MOTOPa, pa3BUBAIOIIET0 MOIIHOCTh N
= 1,5 kBT, eciu MOMeHT cuiisl M, feiicTByrommii Ha skopb paseH 8 H-m. (29,8 ¢?)

34. MaxoBoe kojieco ¢ mMomeHToM wuHepumu J = 300 kr'M Bpamaercs ¢
yactoToii N = 25 ¢! Kakoil TopMO3sSmMii MOMEHT HaJ0 MPHIOKHTL K KOJECY,
YTOOBI OHO OCTAHOBHJIOCH uepe3 t =1 MuH mociie Havana topmoxerns? (785 Hw)

35. Jluck maccod M =2 Kr Karurcs Oe3 CKOJBXEHUS IO TOPHU30HTaIbHOMN
IUIOCKOCTH CO CKOPOCTBIO L = 4 M/c. HaliTh KuHeTHuecKyto sHepruto aucka. (24 J1x)



36. Iuck paauycom R =20 cM m Maccoii m = 5 kr Bpamaercs C  4a-
croroit N = 10 c¢!. Kakoil TOPMO3AIIMI MOMEHT CIIEAYET MPHIOKHUTL K JHCKY,
4TOOBI OH OCTAHOBHJICS Yepe3 t = 5 ¢ mocie Havana Topmokenus? (-1,26 Hwm).

37. Onpenenutb Maccy ComHIa, 3HasT CKOPOCTh JBUXKEHHS 3€MJIH TI0 OpoHTe
v=30 xw/c. rametp opours 3emmm tpunstts paabiy d=3 -107xm. (2 -10% k)

38. Irck maccoit m=15kru pamrycom R=20cM Bpaiaercsi 1o MuHEpIMU C YacToTON
n=10c Yepest =5 ¢ mocne Hayana TOPMOXKEHUs IUCK  ocTaHoBwics. Haittn  MomenT M
TopMmozsield cwibl. (3,77 Hm)

39. OnpenermTs 4acToTy BpallIeHUst MAXOBOIO KOJIeca B BUJIE CIUIOLIHOIO JIVCKA PAIIITyCOM
R=10 cM 1 Maccolt M =5 Kr, ecim nof, JieicTBreM TopMo3siiero MomeHTaM =2 H - M oH
OCTAHOBUJICSITIO MCTEYeHHMH Bpemenu t= 5c¢.(63,7¢Y)

40. OmHOpomHBIA CTepKeHh Maccoii MF1 kr u ymHoi | =1 M MOKeT Bpam@arscs B
TOPYBOHTATHHOM TTIOCKOCTYT BOKPYT BEPTUKATIHHOM OCH, IPOXOZIAIIESH Yepes ero cepermuny. Kakoe
YIJIOBOE YCKOPEHHE MOMYYHUT 3TOT CTEXKEHb MOJ JIeHCTBIEM Bpartaroriero Momenra M =0,1 H
Mm? (12 pan/@®

41. Huck pagmycoM R=20 cM u maccoii m =5 Kr Bpaimaercs ¢ 4acToTou N
=8c! okoio ocH, TPOXOASAMIEN Yepe3 IEHTP IHUCKa MEPIEHIUKYISIPHO €ro
mockocTu. [Ipu TOpMOKEHHHM JUCK OCTAHOBWJICS MO MCTEYEHUU BpeMeHu t =4 c.

Omnpenenuts MOMEHT CHJIBI TIpu TopMokeHur M. (-1,26 H-m)
42. CrromHOM nuck paguycoMm R =15 cm m maccoir m = 2 Kr Bpamaercs ¢
yacrotoii N = 1200 mua! okomo oOcHM, NPOXOAANIENd dYepe3 LEHTp IUcCKa

NEPHEHAUKYISPHO €ro MI0CKoCcTU. OnpeaeauTh MOMEHT HHEPLUUU JUCKA U €r0
KUHETHYECKYIo dHepruro. (2,25-102kr-m?; 177 JIx).

43, MonoTuibHbIH 0OapabaH, MOMEHT uHepuuu Kortoporo J =20 xr-m2.
OnpenenmuTs BpeMs 10 TIOJHOW OCTaHOBKM OapabaHa 1om JEeHCTBHEM
TopMo3siero moMmenta M = -12,6 H-m. (3 mun 20 c).

44. Bapaban MOJIOTHIKH Bpamaercs ¢ vacrorod N = 180 muul. Ilpu
TOPMOKEHUU OH OCTAHOBMJICS IO UCTE€YEHUU BpeMeHM t = 6,3 c. Onpenenursb
TOPMO3SILIMI MOMEHT, €CJIM MOMEHT MHepuuu OGapabana J =400 kr - m2 (-1,19
kH-m).

45. MaxoBHK ¢ MOMEHTOM uHepiuK J = 40 Kr'M? HauMHAET BPAIAThCs MO/
nerctBueM MoMeHTa cuiabl M =160 Hwm. Omnpenenuth Bpemsi, B T€YEHHUE
KOTOPOTO yriioBas CKOpOoCTh Bo3pactaer 10 o =18,8 pan/c. (4,7¢)

46. YpaBHeHUE BOJHBI UMeEET BUJ y =3 sin T (t—x/v). CKOpOCTb BOJIHBI V
=10 ™/c. Omnpenenutrh aMmuTyny A u nepuoa T STOHW BOJIHBI, a TaKXKe
CMEIICHNE y TOYKH, OTCTOAIIEH OT MCTOYHWKA KoJieOaHWW Ha paccTosHUU x=50
M, B MOMEHT BpemeHnu t =5,5 c. (3 cm; 2 cm; 3 cm)

47. TupbKa, TMONABEIICHHAs K MNpPYXHUHE, KOJEOJETCS 10  BEPTUKAIU C
nepuogoMm T = 0,5 c. Onpenenurs )XKeCTKOCTh Npyx uHbl. Macca ruppku m =0,2
kr. (32 H/m)

48.0mnpenenuTh aMIUTMTYyAy KoJieOaHUsS HOXKH 3BydYalllero KamepToHa C

gactoroit v =400 I't, ecnmu  mMakcuMmalibHass CKOPOCTh KOHITA HOKKH V = 2,8 m/c.
(1,11 mm)



49. Onpenenutb YacToTy V KoJIeOAHUSI CTPYHbI, €CIU MaKCUMaJbHOE
ycKOpeHue cpennei Touku a = 4,8-10% m/c?, ammumryna konebanus A =3 M.
(200 I'n)

50. Bomnna pacripocTpansieTcs BAOJb NPsIMOM CO CKOpPOCThIo L = 25 m/c. [lepuos
koneOanuit T = 0,02 c¢. Haiitu pasHocth (a3 koneOaHUU JIByX TOUEK,
HaxXOIAIIMXCS HAa YKa3aHHOM IpsMOM Ha paccTrosHuM X = 30 cM Apyr OT apyra.
(3,77 pan)

51. Touka coBeplIaeT TapMOHUYECKUE KOJeOaHUsS COrJaCHO ypaBHEHUIO
x=5 sin 2t cM. OnpenenuTs CKOPOCTh TOUKH MO UCTECYCHUU BpeMeHu t =1/6 ¢
OT Havasa aBuxenus. (15,7 cm/c)

52. MarepuanbHasi TO4Yka KoJeOJeTcss Mo 3aKOHY CHHYca. AMIUIUTYJa

konebanuii A = 10 cMm, KkpyroBas uacrora ®=3 ¢t Onpeneaurs
MaKCHMaJlIbHbI€ CKOPOCTh W YycKopeHue koseomomieiics Touku. (30 cwm/c; 90
cm/c?)

53. OnpenenuTh aMIIUTYAy TAPMOHUYECKUX KoJieOaHMN MaTepualbHOU
TOYKH, €CIM €€ MAaKCHUMaJbHOE YCKOPEHHE amax=350 cMm/c? m  mepuon
koneOanui T =2 c. (5,07 cm).

54. Touka coBepiIaeT TrapMoHMYECKUE KoieOaHus. MakcumanbHas
CKOpOCTh TOukHu L = 20 cm/C, amnnutyna konebanut A =5 cm. Onpenenurtsb
nepuon koiedanui. (1,57 c).

55. Bonmna mymuHHOM A =1 M pacmpocTpaHsercss co CKOpocThio v = 1 M/c,
OnpenenutTh nepuona kojiedbanuu BoaHbI. (1 c).

56. OnpenenuTh CMEIIeHUE KOJICOTIOMIENCsS TOUKH 10 UCTEYCHUH BPEMEHU
t =1/24 c mocne Hauana ABWXKEHUS. Y paBHEHHE TapMOHMYECKOTO KOJICOAHMs
umeet Bug X = 10 sin 4zt cm. (5 cm).

57. YpaBHeHuUe KoyeOaHU TOYKU UMeeT BUI X = 2 Sin 5t cm. Onpenenuth
MaKCHMaJIbHbIE 3HAUEHHsI CKOPOCTH M yckopenus Touku. (10 cm/c; 50 cm/c?).

58. Onpenennuts Maccy MOJIEKyIbI aMMuaka. (2,83-102r).

59. OnpenenuTs MIOTHOCTh YIJIEKUCIIOro rasza nmpu temneparype t =117°C u
nasnenun P =2 arm. (2,74 kr/md).

60. CKOIbKO MOJIEKYJ COJEP>KUTCS MPU HOPMAIIbHBIX YCIOBHUSX B KOJO€
oowvemom V=0,5 n? (1,34-10%)

61.CKOJIbKO MOJIEKYJT coaepkuTes B M = 2 r kucinopoaa? (3,76-10%)

62. OnpenenuTh 4YMCIO  MOJIEKYJ BO3AyXa Yy ITOBEPXHOCTH 3€MIIM IPU
HOpPMalIbHBIX yCiIoBHsAX B o0bemax: 1) V=1 M3 2) V=1 cm® (ducno Jlommuara).
(2,69-:10%m73; 2,69-10%° cm )

63. Onpenenuth AaBieHUE Bo3ayxa npu Temmeparype t = 227°C, ecnu ero
mwioTHOCTH p = 0,9 kr/ve. (1,29-10°11a).

64. Jlo kakoil TemriepaTypbl HYXHO Harperb ra3, 4TOObl MPU HEU3MEHHOM
naBieHnn o0beM rasza yasouscs? Hauambnas Temnepatypa raza t=27°C. (327°C)

65. OnpenenuTe MOJIEKYJISIPHYIO MacCy ra3a, KOTOpbId mpu Temmeparype t =
47°C u paBnenuu p = 2,02 at™. umeeT mwIoTHOCTh p = 0,153 kr/M3. (21073 kr/mMoub)

66. OnpenenuTb eMKOCTh OAJIJIOHA, B KOTOPOM HAXOJUTCS KMCIOPOJ Maccoi M
= 4,3 xr nog nasnenvem p = 15,2 MIla npu Temneparype t=27°C. (22,1 n)



67. B 3akpeiToM OaiyioHe HAXOIWUTCS Ta3 MPH HOPMAaIbHOM arMOC(HEpHOM
nasiennn u temmeparype ti = 27°C. KakoBo OyAer naBiieHHE Tra3a, €ClIUd €ro
HarpeTh J10 Temieparypsl t; = 77°C? (1,18-10° I1a)

68. bainon nns XpaHeHusi razoB, oobeM kotoporo V = 50 i, HamoiHeH
kucnopogoM. Ompenenuts Maccy KHCIOpPOJa, HAaXOAAIIErocs B OalIoHE, eciu
Temrieparypa BHyTpu ero t =47°C, naBnenne p =831 MM pr.cT. (66,5 T)

69. T'a3, naxonusiieiica mpu temmeparype t1=17°C Harpenu npu HEU3MEHHOM
JAaBJIEHUH TaK,, 9TO ero 00beM yaBowicsa. OnpeaenuTh KOHEUHYIO TeMIeparypy lo
raza. (307°C).

70. Jlns cBapKd M3pAacXOAOBaH KUCIOpoJ macco M =32 kr. KakoB goymkeH
ObITh MHUHUMaJBHBIA O00BEM cOCyla C KHCIOPOJOM, €CJIM CTEHKH COcCyja
paccuuTanbl Ha nasnenue p =15,2 MIla? Temneparypa raza B cocyae t =17°C. (15,8

7).

71.0npenenuTs TeMIepaTypy BOAOPOAA, UMEIOLIETO IUIOTHOCTh p = 6 Kr/m3
nipu aasienuu P =12,1 MIla? (486 K).

72. OnpeaenuTs  IUIOTHOCTH Bo3ayxa npu Temmepatype t =307°C wu
nasnenun P =1 arm. (0,59 kr/m3).

73. OmnpenenuTh AaBICHUE Ta3a C KOJMYECTBOM BeIIeCTBA V = 2 MOIJlb,
3aHuMaroniero ooreM V = 6 11 npu remmnepatype t = -38°C (650 klla).

74. Onpenenurts IIIOTHOCTh BOAOPOAA, CO3/aroNIero npu remmneparype t =27°C
nasnenue p = 250 arm. (19,7 kr/m3)

75. Onpenenuts MOJSIPHYIO Maccy |L ra3a, y KOTOpoW mpu Temrieparype t
=58°C u pasnennu p = 0,25 MIla motHoCTE p = 4 kr/Mm3, (44-1073 kr/MOIB)

76. OnpenenuTth AaBIEHUE CMECH, COCTOSIIIEN U3 Bogopoaa Maccoit Mi=10r u
renust maccod My = 20 r npu Temneparype t = -7 °C. Cmech ra3oB HaXOAUTCS B
6aone oobemoM V =5 11. (4,42 MIla)

77. B 6amion Haka4am BOJIOPO/, co3/1aB rpu Temmepatype t = 6°C nasienue p
=7,73MI1a. Onpenenurs MIOTHOCTH p Tasa B 6aione (6,67 kr/m®)

78. JlaBieHue p BHYTPH IUIOTHO 3aKyNMOPEHHOM OYTBUIKM TMpU TeMIleparype
t1=10° C paBno 40 mm prt. cT. Ilpu HarpeBanuu 10 Temmeparypsl t 2= 35°C npobOka
u3 OyThbUIKM BbuIeTeNa. OmnpenenuTb, NMPU KaKoM JaBJICHUM BbLIETENa MPoOKa
(122kI1a).

79.J1ns cBapky OBLT MPUMEHEH a3, HaXOASIUCcs B Oayione oobeMom, V = 25
a1 npu temneparype ti = 27°C u paBiaenun pi1=20,2 MIla. Ckonbko raza ObLIO
M3PACX0JI0BAHO, ecau  JaBieHue B OammoHe crtano P2 = 4,04 Mlla, a
temreparypa tz = -23°C? OrtHocuTenbHas MoOJEKyJsipHas macca raza M =26
rp/moiib. (3,99 kr).

80. OmnpenemuTs IUIOTHOCTH a30Ta IPU JABICHUU p = 831 MIla n
temmneparype t =7° C. (100 kr/m 3)

81. Kakoii ra3z npu naenenuun p=0,808 MIla u temneparype T = 240 K umeer
mwioTHOCTh p = 0,81 xr/™m 3? (Bomopon)

82. OnpenenmTh KOIMIECTBO BEIECTBA V I'a3a, 3aHUMAroIIero ooseM V =2 cm®
npu temneparype T =241 K u naBnenun p = 1I'Tla. (1 mosnb)

83. OrtHocutenbHass  MOJEKyJsipHas Macca raza M = 17 rp/Modnb,
ornomenue C,/ Cy = 1,33 . Beluncaurs mo ATUM JAaHHBIM VJIEJbHbIE



terioeMkoctu Cp u Cy (1,96 xJIx/(kr-K); 1,47 xJx/(xr-K)).

84. Omnpenenuts Temiory Q, HEOOXOAMMYIO JIsi HarpeBaHHs a30Ta
maccoit m =10 r va AT= 20 K: 1) npu nocTOSHHOM JaBJIicHHH. 2) TP MOCTOSTHHOM
ooweme. PesynbTarsl cpaBuuTh. (208 JIx; 148 JIx; 1,4)

85. Ilpm xakux yCIOBHSX HarpeBald Bogopoa Maccoi m = 20 T, ecnu mpu
noBbiieHun ero temmeparypbl Ha AT =10 K nmorpe6oBaniocs Teruora Q = 2,08
kJ>x? (IIpu mocTossHHOM 00BEME)

86. OrmpenenuTh SHEPTUIO BPALIATEILHOTO JBMKEHUS MOJEKYJBI KHCIOPOIa
npu Temmneparype t= -173° C. (1,38-1072 Ixx)

87. BBIUMCIUTH DHEPrUI0 BpAIIATEIILHOTO JIBIDKEHUS BCEX MOJEKYI
BOJSTHOTO Tapa Maccoid M = 36 r mpu Temnepatrype t = 20° C (7,41 xIx)

88. Ompenenuth MONHYI0 KUHETUYECKYIO SHEPTUI0 MOJEKYJ] YreKUCIIOro
raza Mmaccoid m = 44 r nipu Temneparype t = 27° C (7,48 /1)

89. OrmpenenuTs NOMHYIO KUHETUYECKYIO SHEPTUIO MOJIEKYJ, COAEPKAIIUXCS
B OJIHOM KHJIOMoJIe a30Ta npu temrepatype t = 7°C. (5,82 M/Ix)

90. BBUKCIUTH CPEHIOI YHEPTHUIO MOCTYMATETLHOTO ABUKEHUS MOJIEKYIIbI
asora rpu Temneparype t = 137° C. (8,5 - 102 k)

91. OmpenenuTh PHEPTHIO MOCTYMATEIBHOTO JBMKEHHUS MOJEKYJ BOISHOTO
napa Maccoil m = 18 r ipu Temneparype t =167° C. (5,48 xIx)

92. Ompenenuth, BO CKOJIBKO pa3 MokasaTeidb aguadaThl sl Tenus OOoJbIIIe,
yeM IS yriekucioro rasa. (1,25).

93. Omnpenenuth usMmeHeHue AU BHYTpeHHEH SHEpPruv BOJISHOTO Iapa
maccod M =100 r npu mnoseimieHnu ero temmeparypel Ha AT = 20K npm
MOCTOSTHHOM o0BbeMe. (2,77 xJIx)

94. Jlns HarpeBaHus BoAopoja Maccoil M = 20 T mpu MOCTOSHHOM JIaBJICHHUU
3arpadeHa Terota Q = 2,94 xJlx. Kak wusmenutcs Temmeparypa Taza?
(IToBbicuTcs Ha 10,1 K)

95. OmpenenuTh yaeabHYIO TEIUIOEMKOCTh ra3a MpH MOCTOSTHHOM JIaBJICHHH,
€CITM M3BECTHO, YTO OTHOCHTENbHAs MOJeKysipHas macca raza M = 30 rp/monb
orHomenue termioemkocteit C,/ Cy = 1,4 .(305 JIx/(kr-K)).

96. Bo ckoibko pa3 cpefHsis KBaapaTU4Hash CKOPOCTb MOJIEKYJ BOJOPOJA
00JIbIIIE CKOPOCTH MOJIEKYJI KUCIOpO/ia IpH 3TOM ke Temneparype. (B 4 paza).

97. Ompenenuth CpeAHIOI0 JIMHY CBOOOJHOrO mpodera MOJIeKya BOAOPOIa
npu temneparype C = 27° C u napienuun p = 3-10% mm pr.cr. Ilpunsars quamerp
monekynsl Bogopona d = 2.3-108 cm. (4,4 xm).

98. OmpenenuTh CpPEAHIOID YacTOTy COYAApEHUN MOJIEKYJd BO3AyXa IpU
temneparype t =17 °C u nmaBnenumu p = 1 arMm. DddexktuBHbii guamerp d
MOJIEKYJIbI BO3/yXa IPUHATH paBHbIM 3,5 A. (6,3:10° ¢-1)

99. U3BecTHO, YTO OCHOBHBIMM KOMIIOHEHTAMU CYXOTO BO3/lyXa SBIISIOTCS
a30T U KUCI0poa. Bo ckoiabKo pa3 cpefHsisi CKOPOCTh MOJIEKYJIbI a30Ta OTJINYAeTCs
OT CpeJiHel CKOpOCTH MOJIeKyJbl kuciaopoaa? (Y azora B 1,0 pas Gosbliie)

100.B Gamnone ¢ yriekuciabiM Ta3oMm JnaBieHue p = 50 arm. ITpn
Temneparype t = 27°C cpendee 4ncio coymapeHuil mMonekyn <z> =1,65-10% ¢t
Onpenenuth 3G(HEKTUBHBIN TUAMETP MOJIEKYJIBI YIJIEKHCIIOro rasa. (28,4 um).

101.0Onpenenuts rpaAMEeHT MJIOTHOCTH YIIIEKUCIIOro Ta3a B IOYBE, €CIU Yepe3



miomans S =1 M? ee moBepxHocTh 3a Bpems t= 1 ¢ B arMocdepy mpomien ras
maccoii m = 8-10® kr. Kosppumment mudpdysun D = 0.04 cm?/c (0,02 xr/m?)

102.0npenenuTy TOMMIMHY CIIOSI CYTJIMHUCTOM TMOYBBI, €CIU 3a Bpemsa t=5 4
yepe3 miomank S =1 M? MOBEPXHOCTH NpoXoAauT Temiora Q = 250 kK.
Temneparypa Ha noBepxHocTr nouBsl t1 = 25° C B HIKHEM cnoe nouBsl t=15 °C.
(72 cm)

103.CKOIBKO TEMJIOTHI MPOMAET Yepe3 miomans S=1 M? HOBEpXHOCTH IECKa
3a BpeMms t =1 4, eciim TemnepaTypa Ha ero nmosepxnoctu t1=20°C, a Ha riyouHe h
=0,5 M - 2= 10°C? (4,83 x/Ix)

104.0Onpenenuts Maccy rasza, npoaudyHaupoBabiiero 3a Bpems t =12 4
yepe3 MOBEPXHOCTh MOUBBI IUIomanbo S = 10 cm? ecin kodpdurment quddysun
D = 0,05 cm%c. IInotHocts rasza ma rmybune h=0,5 m, p1=1,2-10%r/cM3, a y
noBepxHoctu p2=1,0-10"12 r/cm3. (2,4-107kr)

105.1Tpn M30TEpMHUYECKOM pacCUIMpEHUH BOAOpoAa Maccod M =1 r mnpu
temrieparype t=7°C obbem raza yBemuuwics B Tpu paza. Ompenenuth padboTy
pacmupenus. (1,28 kJx)

106. Tlapsr pryru maccoi M = 200 T HarpeBarOTCsS NPU MOCTOSIHHOM
naenenuu. Ilpu 3Ttom Ttemmeparypa Bo3pocia Ha AT =100 K. Onpepenuts
yBenmuenne AU BHyTpeHHEH 3HEepruu mnapoB u padoty 4 pacimpenus Mosekyibl
napoB prytu ogHoaTomusble. (1,245 xJx; 831 Jx).

107.1lpu agmabaTuyeckoM pacIIMPEHUU YTIEKHUCIOTrO Ta3a C KOJIWYECTBOM
BelecTBa V=2 MoJIb ero TeMieparypa nonusmiack Ha At = 20°C. Kakyro pabory
coBepimi rasz? (997 JIx).

108. I'a3 coBepmiaer nuka Kaprno. AbcontorHas temneparypa T1 HarpeBaTess
B 2 pasa Bbllle Temneparypsl T2 oxmagurens. OnpeaenauTs K. M. J. TAKOro IUKIIA.
(50%)

109.CoBepmias nukin Kapno, ra3z monydus ot HarpeBatens temiory Qi=1
k/[x. CKOJBbKO TEmIoThl OBUIO OTJAHO OXJAAUTEN0, €ClIM K.IL.J. HAeaIbHON
TerioBoi MamuHbl 25%7? (750 JIx).

110.Bo3nyx, 3anumaBmuii o0beM V1 = 10 1 npu HOpMaTEHOM aTMOC(epHOM
NaBJIeHUH, ObUT1 aguabaTHyecku ckat g0 oobeMma Vo=1 1. KakoBo naBinenue rasa
nociie cxkarus? (2,53 Mlla).

111. Onpenenuth paboty A aamabaTHYECKOro CXKaTUsSl MapoB YIJIEKHUCIOTO
raza Maccodi m =110 r, ecnu mpu CKATUM TeMIeparypa ra3a IOBBICHUJIACh Ha
AT=10 K. (623 Ix).

112. OOpeM mapoB yrJIEKUCIOro Tra3a Mpu aauabaTHYECKOM CKaTUU

yMEeHbIIMICA B 2 paza, Kak usmenusock nasienue? (YBenuuuioch B 2,52 pasa).

113. Ilpyu anpnabaTUyecKOM pacIIMpPEHUU TeNusl, B3ATOrO IMpU TEMIEpaType
t = 0°C, obbem yBenmumics B 3 pasza. OnpenenuTh TEMIEPATypy ra3a IOCIIE
pacmmpenus. (131 K)

114. Onpenenuth KO3(P(UUHUEHT MOBEPXHOCTHOTO HATSKEHHUS KaCTOPOBOIO
Maciia, eciu B TpyOke paguycoMm I = 0.5 MM oHO moaHsiock Ha Ah =49 mwm.
CwmauuBanue cuutaTh oHBIM. (33,3 MH/M).



115.0npenenutey cpeaHuil aOuaMeTp Kamwusipa IIOYBBI, €CIH  BOJAA
nmogHuMacTcs B Heil Ha Ah = 49 mMm. CMaunBaHHE CTEHOK CUUTaTh MOIHBIM. (0,6
MM).

116. OmpenenuTs BBICOTY  HOAHATHS BOJBI B CTEOJSIX PACTEHUH C
BHyTpeHHUM auamerpom 0 =0,4 MM 10ox HOEHCTBHEM KaNWUISPHBIX CHIL
CmauuBaHHE CTCHOK CYUTATh MOJIHBIM. (7,34 cm).

117. I'nuuepuH B KanwuiIpHON TpyOke nuamerpoM 0 =1 MM MOAHSIICS Ha
Beicory h =20 mMm. Omnpenemuth KO3(Q@PHUIMEHT MOBEPXHOCTHOTO HATSKCHUS
rmmnepuHa. CMaduBaHUE CUUTATh MOJTHBIM. (61,8 MH/M).

118. JIByM mapukam OAHOTO pazMepa M poBHOM Macchl M=30 Mr cooOmmIu
0 paBHOMY OJHOMMEHHOMY 3apsny. Kaxoit 3apsn Q ObUT COOOIIEH KaXIOMY
IapUKy, €CJIM CHJIa B3aUMHOTO OTTAJIKWBAHUSA 3apsiiOB YpaBHOBECUJIA CHUITY
B3aMMHOI'O TPUTSDKEHUS IMIAPUKOB MO 3aKOHY TAroteHuss Herotona? Ilapukwu
paccMaTpuBaTh Kak MarepuaibHble Toukd. (2,58-1071 Ku).

119. Tpu onunakoBbix 3apsaa Q1=Q2=Qsz=1 uKu pacnonoxeHsl o BepIIMHAM
pPaBHOCTOPOHHEro TpeyroybHuKa. Kakoit oTpunarensHbii 3apsng Q  Hamo
MMOMECTUTH B IICHTPE TPEYTOJbHHUKA, YTOOBI €ro MPUTSHKEHUE YPAaBHOBECUIIO CHIIBI
B3aMMHOI0 OTTajdKuBaHus 3apsiaoB? (571 nKo).

120. Cuna F B3amMoAeHCTBUS MEXIY JIBYMs TOUCUHBIMH 3apsaamMu Q1=2
HKi n Q=1 uKun, pacnonoxeHubiMu B Boze, paBHa 0,5 mH. Ha xakom paccTostHun
HaxozasaTcs 3apsanasl? (0,67 Mm).

121. B sneMeHTapHON TE€OpUHM aTOMa BOJOPOJAA MPUHUMAIOT, YTO SJIEKTPOH
BpaliaeTcs BO KPyr sjpa mo KpyroBoi opoute. OnpenennuTh 4acTOTy BpalleHUs
3IEKTPOHA, eciu paauyc opouTtsl I =5.3-10% cm. (6,58-10°¢1).

122. Ha mienkoBOM HUTH MOABEIICH MaJeHbKUM mapuk maccod m = 0,1 r,
Hecymuid Ha ceOe 3apsa Q. Eciu Ha paccTossHuM I' =7 CM HIDKE IapHUKa TTIOMECTHTh
TaKoM K€ 3aps/l, TO CUJIa HATSHDKEHUSI YMEHBIIUTCSA B 2 pa3a. HaiiTu 3apsn mapuka.
(5/3-108Kn)

123. JIBa pa3HOMMEHHBIX TOYEYHBIX 3apsAla MPUTATHBAIOTCS B BAKYyME Ha
paccrosauu ' =10 cM ¢ Takoil Xe CWIOH, Kak U B KepocuHe. OmnpenenuTs, Ha
KaKOM pacCTOSIHHM pacroyiaratloTcsi 3apsiibl B kepocuse. (7,08 cm).

124. Ha mienkoBOM HUTH B BO31YyX€ MOJABEIICH Iapuk maccoil M =100 mr.
Mapuky coobmen 3apsa Qi1=2 uKn. Ha kakoM paccTossHUM OT HEro ciemyer
MOMECTUTh CHU3Y 3apsia Q2 = - Q1 yToObI cHjla HATSXKEHUS HUTU YBEIMYMUIIACH B 2
paza? (6,06 mm)

125.Ha xakoM paccTossHUM I JIpyr OT JApyra cleayeT HOMECTUTh [Ba
OJTHOMMEHHBIX TOYEYHBIX 3apsija B BOJE, YTOObI OHM OTTAJKUBAIUCH C TaKOM ke
CUJIOW, C KaKOM ITH 3apsA/bl OTTAJIKMBAIOTCA B BAKyyMe Ha pacCTOAHUU [1=9 cMm?
(1em)

126. B sneMeHTapHON Te€OpUHM aToOMa BOJOPOJAA MPUHUMAIOT, YTO SJIEKTPOH
BpalllaeTcs BOKPYT sApa Mo KpyroBoi opoure. OnpenenuTs paguyc opOUThI, €CIH
yacToTa Bpaienus snekrpona N=6.5-10" ¢, (53 nm)

127. Paccrosaue d mexay 3apsaamu Q=100 HKn u Q2 =-50 uKun pasno 10
cM. Onpenenuth cuibl F , nelictByromyro Ha 3apsa Qs=1 mKi, orcrosmuii Ha
r=12 cm ot 3apsima Qi1 m Ha =10 cm ot 3apsna Q2 (51 mH).



128. JIea Toueunsix 3apsaa Q:=1,6 aKin u Q2 = 0,4 uKn pacnonoxensl Ha
pacctosann 0 =12 cm gpyr ot npyra. [ne Hamo TOMECTUTh TpPETHH
MOJIOKUTENBHBIN 3apsa Q, yToObl OH oka3zascs B paBHOBecuu? (Mexay 3apsniaMu
Ha paccTossHuU 8 cM oT 3apsaaa Q1)

129. DnekTpoH BieTeN B OAHOPOAHOE ToJie ¢ HanpskeHHOoCThio E =20 kB/M B
HAIPaBJICHUH €ro CHJIOBBIX JIMHUMA. HauansHas ckopocth anekTpona v =1,2 Mwm/c.
Haiitu yckopenue, mpruo0peTaemMoe 3JEKTPOHOM B MOJI€, U CKOPOCTh MO UCTEUEHU U
Bpemenu t = 0,1 ue. (-3,51-10% m/c?)

130. Tlone, co3nannoe ToueunbiM 3apsaoM Q = 30 K, npelictByer Ha
3apsan Q1= 1 uKn, moMeneHHsplit B HEKOTOPOW Touke mojsi, ¢ cuiot F = 0,2 mH.
Haiitn HanpsoKEHHOCTh M MOTEHIMAl B OTOM TOYKE, a TaKXe pPacCTOsSHUE ee
ot 3apsma. (200 kB/Mm; 7,3 kB; 3,68 cm)

131. [Ba 3apsaa Q=1 uKn u Q2= -3 uKn Haxoasarcs Ha paccrosaun | =20 cm
Ipyr oT aApyra. HalTu HanpsoK€HHOCTh M MOTEHIMAl B TOYKE TMOdS
PacnoI0KEHHOW Ha MPOJOKEHUU JIMHUM, COSUHSIONIEH 3apsaibl, HA PACCTOSIHUU
r=10 cm ot niepBoro 3apsaa. (600 B/m; 0)

132. Ha 3apsn Q=1 vKn, maxomsmmiics B mose TodedHoro 3apsiga Q Ha
paccrosauu =10 cM oTr Hero, nose aercTByer ¢ cuio F =3 mxH. Onpenenuts
HANPSDKEHHOCTh W MOTEHIMAN B TOYKe, e HaxomutTcs 3apsan Qi. Hailtu Ttaxxke
sHadenue 3apsaaa Q. (3 kB/m; 300 B; 3,3 aKo).

133. JIBa 3apsima Q1=-10 uKn u Q2 =20 uKux naxoxsrcs Ha pacctosuuu | =20
CM Apyr OT apyra. HaliTh Hanps>KeHHOCTh U MOTEHUIUAI MO, CO3AaHHOTO 3TUMU
3aps/laMH, B TOUKE, PACIIOJIOKEHHON MEXIy 3apslaMH Ha JIMHUHU, COSIUHSIONIEH
3apsiibl, Ha paccTOAHUM I =5 cM OT mepBoro u3 Hux. (4,4 kB/m; -600 B).

134. [IBa sapspa Qi1 = 30 vHKn m Q2 =-30 vKnm pacmomoxeHnsl Ha
paccrossaun | = 25 cm apyr ot apyra. HaiiTh HanpsokeHHOCTh M TIOTEHIIMAT B
TOYKE, JIeKAeh Ha MPSIMOM, COCTUHSIONIEN 3apsiabl, HA PACCTOSIHUM I = 5 CM OT
nepBoro 3apsna. (115 kB/m; 4,05 kB)

135. Paccrossnue r mexay aByMs TouedHbiMH 3apsgamu Q=1 uKi u
Q2 = - 30 uKn paBHo 20 cm. HaiiTu nmpoTsyK€HHOCTh U TMOTEHIMAT B TOUKE
JeXalien nocepenune Mexay 3apsaamu. (27,9 kB/m; -2,61 kB)

136. JIBa 3apsaa Q1= -1 uKn u Q2 =30 uKin Haxomsarcs Ha pacctosuuun | =12
CM Jpyr OT Jpyra. BplUHMCIUTh HaNpsHKEHHOCTh TOJISE B TOUKE JIEXKAllleH
nocepeiHe Mexay 3apsaamu. OnpenenauTh TakKe HanpsKEeHHOCTb MOJISt B ATOM
TOYKE, €CJIM TepBbIi 3apsia nonoxkutenbhbli (100 kB/m; 50 kB/m)

137. DnexTpuyeckoe moje Co3AaHo AByMs ToueuHbIMH 3apsiaamMu Q1=50 uKn
u Q2 =100 uKn. Paccrosnue mexnay 3apsgamu L=10 cm. ['ne u Ha kakom
PacCTOSIHUM OT TEPBOTO 3apsija HAaXOJIUTCS TOYKa, K KOTOPOM HamMpsiKEHHOCTh
noJig paBHa Hymo? (Ha npsimoii, coenunsitoneit 3apsaasl; 4,2 cm)

138. IBa 3apsana Q:=-10 uKn u Q2 =20 uKn pacnonoxenst Ha paccTosHuu L
=20 cm gpyr ot apyra. HallTh HampsyKeHHOCTh M MOTEHLMAN B TOYKE, JIEXkKAIIEH
nocepeanHe Mexay 3apsaamu. (27 kB/m; 0,9 kB)

139. 3apsaag Q =1 aKn nepememiaercs moj ASHCTBUEM CHJI TOJIS U3 OJIHOU
TOYKM TOJNSI B JPYrylo, MpU 3TOM coBepmiaercs padora A = 0,2 MxJlx.
OnpenenuTs pa3HOCTh MOTEHIMAIOB 3TUX To4ek nojs. (200 B).



140. Kakyro pa3HOCTh MOTEHIIMAJIOB JOJKEH MPOWUTHU DJIEKTPOH, YTO OBl
npuodpectu ckopoctb v = 20 Mwm/c? (1,14 kB).

141. IBa 3apsaa Q=3 uKn u Q2 =1,2 aKn Haxomsrcs Ha paccrosaun L=10
CM Apyr oT apyra. HailTu HanmpsKE€HHOCTh TOJS Ha MPOJOJDKEHHH JIMHUH,
COCIMHSIONIEN 3apsiabl, HA PACCTOSHUM I = 6 CM OT BTOpOro 3apsana. Onpenenursb
TaKX€ HaIpsOKEHHOCTh B ATOM TOYKE, €CJIM BTOPOM 3apsn oTpuuareibHbId. (4,05
kB/m; 1,95 kB/m)

142. DnexTpoH, HadallbHasg CKOPOCTh KoToporo ve=1 Mwm/c, Bieren B
OJTHOPOJIHOE JJICKTpHUYECKoe Ioyie ¢ HampspkeHHocThio E=100 B/M Tak, uTto
HayajbHas CKOPOCTh JJICKTPOHA MPOTHBOIOJIOKHA HANPSHKEHHOCTH Mojs. Haiitu
SHEPIUIO DIIEKTPOHA 0 McTeueHnu BpeMenn t =10 ue. (6,33-1071° JTx).

143. Toueunsrii 3apsia Q co3mgaer B TOUKe, HAXOAAIIMICS Ha paccTossaun =10
CM OT 3apsija, noJyie ¢ HanpshkeHHocThio E = 1 kB/M. Haiitu morenuuan nomnst B
3TOM TOYKE U CHITy, AeHCTBYrOUIYIO Ha 3apsa Qi = 2 K, moMmemeHHslii B 3Ty
touky nosist . (100 B; 2 mxH).

144. JIea toueunbix 3apsana Qi = 1 mxKn u Q2 = 2 MxKn nHaxomsTcs Ha
paccrossanu ' = 40 cm. Kakyto paboTy Hago COBEpPUINUTH, YTOOBI COMM3UTH UX [0
paccrosinust =20 cm? (45 mJIx)

145. Tlone coznano TouedHbIM 3apsaoM Q. B Touke, oTcrosiei oT 3apsaa Ha
paccrosauu ' = 30cM, HanpsbkeHHOCTh noist E=2 kB/M. Onpeaenuts noteHuuan ¢
B »TOM Touke u 3apsa Q. (600 B; 20 uKun).

146. 3apsg Q=10 vKn cosmaer smekTpuueckoe moje. Kakywo pabory
COBEpIIAIOT CHJIBI ITOTO TOJs, eclii OHO mepemecTuT 3apan Q» =1 uKn Bmomm
CUJIOBOW JIMHUU W3 TOYKH, HAXOJALIUICS OT 3apsaaa Q1 Ha paccTOIHUU 1=8 cM, 10
paccrosaus =1 m? (1,04 MxJx).

147. B mone ToueyHoro 3apsaa Q1 M3 TOYKHU, OTCTOSIICH HA pacCTOSHUU I1=5
CM OT 3TOro 3apsifia, JBMXKETCS BIOJb CHJIOBOM JUHUM 3apsg Qi, eciu mnpu
nepeMelieHnu 3apsga Q2 Ha paccTosHUM S = 5 CM TOJIEeM coBeplieHa padora A
=1,8 mIx. (20 uKu)

148. PaccrosiHue i Mexay ABYMsl TOYEYHBIMU 3apsiaMH Q=10 K1 n
Q2 =3 uKux paBHo 30 cm. Onpenenuts paboOTy, KOTOPYIO HAI0 COBEPIIUTh, YTOOBI
cOMM3UTD 3apsiabl 10 paccTostHUsA =10 cM. (1,8 MK][x)

149. 3apsixeHnHas kamenbka >kuakocTu Maccod m = 0,01 r HaxoauTcs B
pPaBHOBECUHU B I0JIE TOPU3OHTAIBHO PACIOJOKEHHOI'O IUIOCKOTO KOHJAEHCATOpA.
PaccrosiHre Mex 1y TutactTiHaMu KoHjeHcaropa d = 4 MM, pa3HOCTb MOTEHITHAIOB
Mexay Humu U =200 B. Onpenenuts 3apsia kanenbku. (1,96 uKi)

150. TInockuii KOHAEHCATOp ¢ IUomanelo Immactud S =100 cm? u
paccrosiHueM Mexay HuMmu 0 =2 MM 3apsbkeH 10 pazHoctu noteHnuanos U = 400
B. Haiitu sHepruro mosisi KOHAEHCATOpa, €CIU JUAJIEKTPUK MEXAY IUIACTUHAMU
BO3AYX. (3,54 MxJIx)

151. 3apspkeHHas vacTuLa, NPOWAs HEKOTOPYK) Pa3HOCTh IOTEHIIMAJIOB,
npuobpena ckopoctb v =2 Mwm/c. Kakyio pa3HOCTh MOTEHIMAIOB, MPOIILIa
JyacTuIlla, €CIM YACAbHBIN 3apsii ee (oTHOIICHHME 3apsaa kK macce) Q/m = 47
MKn/xr? (42,6 xB).



152. Mexnay IIacTHHAMU IIJIOCKOTO KOHJIEHCATOpAa HAXOAUTCSA IIOTHO
npusierarmonias K HuM >00HUTOBas TiactuHa. KoHpeHcaTop 3apsikeH 10 pa3HOCTH
norennuanioB U=60 B. KakoBa OyneT pa3HOCTh MOTEHIIUATIOB, €CJIHM BBITAIIUThH
H0OHUTOBYIO TJIACTUHKY U3 KoHAeHcaTtopa? (180 B)

153. 3apspkeHHasi 4acTuia, yASNbHBIA 3apsn koropoirr Q\m = 47 mKi/kr,
nporuia pazHocts norennuanoB U=50 kB. Kakyto ckopocTs npuobpena gacTuiia,
€CJIM HadaJIbHasi CKOPOCTh ee ABMkeHus vo=0 M/c? (2,17 Mm/c)

154. TInockuii KOHIAEHCATOP C pacCTosSHHEM Mexay miactuHamu d = 0,5 cm
3apsbkeH 70 pasHoctu moreHmuanoB U =300 B. Omnpegenmuts 00BEMHYIO
IUIOTHOCTh SHEPrUU ® MOJS KOHJIEHCATOpa, €CIM IuANeKTpuk — cmoaa. (111
MJIx/M3)

155. Pa3HOCTh MOTEHIMATIOB MEXK]Y IUIACTUHAMH IUIOCKOIO KOHIEHCATopa
U=120 B. IInomans Kaxaoi miactuabl S=100 cM?, paccrosuue Mexay HuMu d=3
MM. Halitu 3apsn KakIoW IUIACTUHBL, MEXIY IUIACTUHAMU HAXOIAWUTCS BO3AYX.
(3,54 uKui)

156. Konnencaropy, emkoctb koroporo C =0,5 mxk®, coobmen Q =3 uKo.
Onpenenuts 3HEpruto noist kouaencaropa. (0,9 ullx)

157. IInockuil KOHAEHCATOP, PACCTOSHHUE, MEXAY IJIaCTUHAMU KOTOPOI'O
d =2 MM, 3apsbkeH 0 pazHoctd noreHnuaioB U = 200 B. Jlusnektpuk dapdop.
Haiitu HanpsiokeHHOCTh E M 00beMHYIO IIJIOTHOCTH SHEPTUU (O MO KOHAEHCATOPA.
(100 kB/™m; 221 mMIx/M3)

158. Pa3HOCTh MOTEHIMANIOB Ha IJIACTMHAX IUIOCKOro konjaeHcaropa U=300
B. Imomans xaxmoi miactuabl S =100 cm? u 3apsg Q =10 uKn. Omnpenenurs
paccTosiHie MEeX Ty mactTuHamu? (2,65MMm)

159. Tpu comporuBienuss =12 Owm, =4 OwMm, r:=10 OM coenuHEHbI
napajiensHo. O6umit Toxk B uenu | = 0,3 A. Haiitu cuiny Toka, MAyIIEro 4yepes
COMPOTUBIICHHUE 13. (69 MA).

160. /IBa mcrounuka TokKa 3. A. ¢. E1=1,6 B u E>=2 B c¢ BHyrpeHHHMH
conporubiieHus MU 1=0,3 OM u =0,2 Om, cOeTUHEHHBIE MOCIIEI0BATENBHO, JAOT
BO BHEIIHIOW Lienb TOK cuior | =0,4 A. OnpenenuTs CONPOTUBICHUE BHEIIHEH
nend. (8,5 Om).

161. Amnepmerp ¢ conpotuiienreM I = 0,02 Om paccuuTaH Ha U3MEPECHUE
cmibl Toka A0 | =1 A. KakoBo 10/KHO OBITH CONPOTHBIEHUE IIYHTA, YTOOBI 3TUM
mpruOOpOM MOXKHO OBLIO U3MEPUTH TOK cuiioi 10 | 1=10 A. (2,22 MOm)

162. Uctounnka Toka 3. A. ¢. E=1,5 B maeT BO BHENIHIOIO I€Nb TOK
cuwiod | =1 A. BHyrpeHHee conmpoTHBIIEHHE HCTOYHMKa Toka I = 0,2 Owm.
Onpeaenutsh KO3()PUIIUESHT MOJE3HOT0 ACHCTBUS UCTOUHHKA TOKa. (86,6%)

163. JlBa nsnemeHTa ¢ OAWMHAKOBBIMM 3. A. ¢. E=1,6 B m BHyTpeHHUMH
conpotuBieHussMHA 1=0,2 Om u 2=0,8 OM coequHEeHbl NapAIUIEIbHO U BKIFOYEHBI
BO BHEIIIHIOKO 11€TIh conpoTuBiienneM r=0,64 Om. Halitu cuny Toka B nienu. (2 A)

164. Uepes rpadutoBeIii TPOBOMHHUK B GopMe mapaienunenaa JmmHon L=3
CM M IIJIOIIA/bI0 TOnepeyHoro ceuenus S=30 mm? maer Tok cunoii | =5 A. Haiitu
najieHue HaMpsDKEHUsT Ha KOHIIAX rpaduToBoro npoBoaHuka. (19,5 MB)



165. 3. 1. c. 6arapen E=50 B, BHyTpeHHee comporuienue r=3 Om. Haiitu
CUJIy TOKa B 1€MW W HaIpPsHKEHUE, MOJ] KOTOPhIM HaXOAUTCS BHEIIHSS 1ETb, €CIU
ee conporuienue =17 Om. (2,5 A; 42,5 B)

166. Kakoe 1006aBOYHOE CONPOTUBICHHUE HAJ0 BKJIIOUYHUTH MOCIEI0BATEIBHO C
JaMIIOYKOM, paccunTaHHor Ha Hampspbkenue U =120 B u mourHocts N = 60 Br,
9TOOBI OHA JaBaja HOpPMallbHbIH Hakal npu HampstkeHuun U;= 220 B? Ckonbko
METPOB HHXPOMOBOW mpoBojoku auamerpoM d = 0,5 MM moHagoOWTCs Ha
U3roToBJIeHUE Takoro conpotusiienus? (200 Om; 39,3 m)

167. DnektpomoTop, moTpebmsitonuii Tok [ =10 A, pacnonmoxeHn Ha
paccrossHuM 1=2 KM OT reHepaTopa, maromiero Hampsbkenue U = 220 B. Motop
COCIMHEH C TEHEpPaTopoM MEIHBIMHU MpoBoAamMu. HalTu ceueHuwe MoJIBOISAIINX
IIPOBOJIOB, €CIIM MOTEPS HANPsLKEHUs B mpoBoaax 8%. (38,8 mm?).

168. Kakoill mIMHBI HYXHO B35ATh HHUKEIMHOBYIO IPOBOJIOKY CEYECHUEM
S$=0,05 MM? I yCTPOMCTBAa KMISATUILHHKA, B KOTOPOM 3a BpeMs t =15 mun
MOXHO BCKHITSITUTH BOAYy o0bemoM V =1 11, B3sTyt0 mipu Temmeparype t1 =10°C?
Hanpsixenue B cetnt U =110 B, k. i. A. kunstuibHuKa 1 = 60%. (2,2 M).

169. OmnpenenuTh MOIIHOCTh M CHIIY TOKA, MOTPEOIIEMYIO 3JIEKTPOMOTOPOM,
MPUBOMAIIAM B JICHCTBHE HACOCHYI) YCTaHOBKY, CHAO0XaloOlIyl0 BOJOU
’KHBOTHOBOJUYECKYIO (PEPMYy C CYTOUHBIM PAcXoaoM BOabl 00beMoM V=30 m>,
Bona nonaercs Ha BeicoTy h =20 M. K. n. 1. ycranoBku 1 =80%, HanpsskeHHE B
cetu U =220 B, motop pabotaet t = 6 u B cyrku. (0,91 kB; 4,14 A)

170. B megHoM mpoBojie JUIMHON | =2 M U IJIOMIA/bI0 MOMEPEUHOTO CEUCHUS
S=0,4 mm?, et Tok. IIpy 3TOM B KaKAYIO CEKYHAY Bblaensere» remiora Q=0,35
JIx. CKOJIBKO SJEKTPOHOB MPOXOAMT YEpe3 IMOIMEePEYHOE CEUEHHE HSTOro
nposoxuuka 3a t=1c¢? (1,27-10% snexrpon/c)

171. OnpenenuTs TEMIIEpaTypy IIOYBBI, B KOTOPYKO IOMENIEHA TepMoIapa
KEJIe30 — KOHCTaHTaM ¢ moctostHHoM o =50 MkB/°C, ecnu cTpenka BKIFOUEHHOTO
B IIEIb TEPMOMaphl TAIbBAHOMETPA C 1IEHOM JiefieHrs | MKA U CONPOTUBJICHUEM T
=10 Om otknonsiercss Ha 40 nenenuid. Bropoil cmail TepMomnapsl MOTPYXKEH B
tatomuii gea. ConpoTuBieHneM Tepmonapsl mperedpeds. (8° C)

172. Tepmomapa ¢ conpotuBiieHHeM 11 = 6 OM u mocrosgHHou o = 0,05
MB/rpan, mnoakmtoueHa K TalbBaHOMETPY C CoONpoTUBIeHUEM 12=14 OMm u
4yBCTBUTENLHOCTEIO  [=108 A, OmnpenenuTs  MUHMMAIbHOE  HW3MEHEHHE
TEeMIIEPaTypPhl, KOTOPOE MO3BOJISIET onpeAcanTh 3Ta Tepmomnapa. (0.004 K)

173. Cuna Toka | B memu, cocrosimieidl M3 TepMmomapbl ¢ COMPOTUBICHUEM
r= 4 OM u rajpBaHoMeTpa ¢ conpoTuBieHreMm rz = 80 Owm, paBHa 26 MKA mnpu
pazHoctu Ttemneparyp crnaeB At = 50° C. Onpeaenurb MNOCTOSHHYIO TEPMOMNAPBHI.
(43,8 MxB/°C).

174. OpmH crai TepMomnapsl ¢ rmocrosaHoi o =50 MkB/°C moMenieH B Ieub,
apyroii — B Tatomuid Jjen. CTpelika rajbBaHOMETpPA, MOAKIOUYEHHOTO K
TepMOIIape, OTKJIOHWIach mpu 3ToM Ha n = 200 pgenenuit. Onpenenutb
TEMIIEPATYPy B NI€YU, €CIIA CONPOTUBIIEHUE TAJIbBAHOMETPA BMECTE C TEPMONApoOn
r =1 Om, a oAgHO JEJNeHHE ero IIKaJIbl COOTBETCTBYET CHJEe TOKa B |1 MKA
(4yBCTBUTENHHOCTD TaIbBAHOMETPA). (40° C).

175. Tepmomapa Meab — KOHCTaHTaH comnpoTtuBieHneM 11 = 10 Owm



IPUCOECINHEHA K TrajibBaHOMETPY conportuBieHueM rz =100 Om. OpunH chaii
TepMoOnapbl HAXOAUTCSA MpU Temmneparype t1 =22° C, n1pyroil HOMENIEH B CTOT CEHa.
Cuna Toka B nmenu [ = 6,25 mxA. ITloctosunas tepmomnapel o = 43 mxB/°C.
Omnpenenuts Temmneparypy cena B crore. (37° C).

176. Cuna Toka | B mienu, coctodiineil u3 TepMoriapbl CONpoTUBJICHUEM 11= 4
OM u rasibBaHOMETpaA ¢ conpoTuBiieHueM r2 = 80 Om, paBHa 26 MKA 1Ipu pa3HOCTU
temneparyp cnaeB At = 50° C. Onpeaenuth NOCTOSIHHYIO TepMmonapbl. (44

MkB/C).

Tabnuia BeIOOpa 3aaHUN JJI1 BBIMOJHEHHUS KOHTPOJILHON pPaOOTHI
Kypcy «DHU3UKH» CTYIESHTOB 3a0YHOH (OpMBI OOYYCHHs 110 HaIPaBICHUIO
OrOTOBKM «JIecHOE 11emo» BO BTOPOM CeMecTpe 00ydICHHUSI.
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SAJAYU JIA CAMOCTOSATEJIBHOI'O PELIEHUSA.

1. Tlo nByM JJUHHBIM MOPSIMBIM TapaJUICIbHBIM TPOBOJAAM TEKYT B
MPOTHUBOIOIOKHBIX HarpaBieHusX TOKH |1 = | A u |2 =3 A. PaccrosiHue mMexmay
npoBogamu 1 = 8 cMm. Onpenenuth HWHAYKIIMIO MAarHUTHOTO TOJS B TOYKE,
HaXOANIeCs Ha POJOJKEHNUU TIPSIMO, COeIUHSIIONIEH MPOBO/Ia, HA PACCTOSIHUU
r =2 cM oT nepBoro nposoja. (4 MxT)

2. OnpenenuTh HUHAYKIUIO MAarHATHOTO TMOJS JBYX JJIMHHBIX MPSIMBIX
napajuieJIbHBIX OJMHAKOBO HampaBieHHbIX TOKOB l1 = 0,2 A u = 0,4 A B Touke,
Jexalnie Ha MNPOAOJIKEHUHM MPSMOW, COSAUHSIONIEH MPOBOJAa C TOKAaMH, Ha
pPacCTOSHUM I = 2 CM OT BTOpOro npoBoja. PaccrossHue mexay mnpoBojamu 1=
10 cm. (4,33 MkT)

3. Ilo nByM JJIUHHBIM TPSMBIM TapayiebHBIM TPOBOJAM B OJIHOM
HanpaBieHun TeKyT Toku [1 = 1 A u 2 = 3 A. Paccrosinue mexay mpoBojamu r =
40 cm. HallTu MHAYKIIMIO MAarHUTHOTO TOJISI B TOYKE, HAXOASIICHCS MOCEPEIUHE
Mexay npoogamu. (2 MxT)

4. JlBa JUIMHHBIX TPSMBIX MAPALICIbHBIX MPOBOAA, MO KOTOPHIM TEKYT B.
IIPOTUBOMOJIOKHBIX HampaBieHusx Toku |1 = 0,2 A u |2 =0,4 A, HaxoxsaTcs Ha
paccrosauii 1 = 14 cm. HailTu HMHAYKUMIO MAarHATHOTO TMOJS B TOYKE,
pPacroIOKEHHOW Ha OTPE3KE MPSIMOM, COEIUHSIONIEM TOKH, Ha paccTOosiHuU I = 4
cM ot nepBoro nposoja. (1,8 mxT)

5. Tlo nAByM JJIWMHHBIM MPOBOJAM, PACIOJIOKEHHBIM MapaJIeIbHO Ha
paccrossHum | = 15 cMm apyr oT Apyra, TEKYT B MPOTHUBOIMOJIOKHBIX HATIPABICHHIX
Tokud I1 = 10 A u I =5 A. Onpenenuth MHIYKIMIO MarHATHOTO TOJS B TOYKE,
PacroJIOKEHHOM Ha pacCTOSHUU I = 5 C¢M OT MEPBOro MNPOBOJAA HA MPOJOJDKEHUN
OTpe3Ka MpAMoi, coeauHstoiero nporoja. (35 MxT)

6. OnpenenuTh WHAYKIMIO MAarHUTHOTO TMIOJS JIBYX JUJIMHHBIX MPSMBIX
MapajljIe/IbHBIX OJIMHAKOBO HAaNpaBlieHHbIX TOKOB cwioil | = 10 A B Touke,
PacroJIOKEHHON Ha MPOJIOJKEHUH TPSMOM, COSAUHSIONIEH MPOoBOIa ¢ TOKaMu, Ha
paccrosauu r = 10 cM oT BTOoporo npopoja. Paccrosinue mexy rnposogamu 1 = 40
cM. (24 mMxT)

7. OnpenenuTh HANPSHKEHHOCTh M MHAYKIUIO MArHUTHOTO TOJS Yy CTEHKHU
JUTAHHOM 3JICKTPOHHOJIy4eBOM TpyOku auamerpoMm d = 6 cM, eci dyepe3 ceucHHe
3JIEKTPOHHOrO mIHypa npoxomur 101 sjgekrpoHoB B cexyHay. Cuurarhb
AIEKTPOHHBIN MIHYP TOHKUM | HeHTpaibHbIM. (0,85 A/m; 1,07 MkT)

8. /lBa mapamnenpHBIX JIMHHBIX TpoBOAa C Tokamu cwioit | = 2A,
TEKYIIUMH B MPOTHUBOIIOJIOKHBIX HAIMPABIICHUSX, PACTIONOXKEHBI Ha PaCCTOSAHUU | =
15 cM ppyr or gpyra. OnpenenuTh MHAYKIUWIO MArHUTHOTO MOJS B TOYKE,




Jexaled Mexay MpoBOJaMHu, Ha PacCTOSIHUU I = 3 ¢M OT BTOPOIO IMPOBOJIA.
(16,7 mxT)

9. Ilo AByM JUIMHHBIM MPSMBIM MapaJUICIbHBIM MPOBOJAM TEKYT B OJHOM
HanpasjicHu Tokd l1=2 A u l,= 3 A. Paccrosaue mexay nposogamu | =12 cm.
HaiitTh MHAYKOHWIO MAarHUTHOTO IIOJISL B TOYKE, JIEXKAIIEH Ha OTPE3KE NPSIMOM,
COCIMHSIONICH MPOBOJIA, HA PACCTOSTHUM I =2 CM OT nepBoro nposoaa. (14 MxT)

10. Tlo gByM IJIMHHBIM TOPSMBIM IAapaJUIEIbHBIM IPOBOAAM TEKYT TOKH
onuHaKkoBoW cuibl | = 2A B MpOTHBOMOJNIOKHBIX HampaBleHUsX. PaccrosHue
mexay nposogamu | =20 oM. OmnpeneiauTs HWHAYKIMIO MarHUTHOTO TIOJIS
nocepearHe Mexay npoogamu. (8 MxT)

11. JIBa AIMHHBIX MPSMBIX MapaUIeIbHBIX MPOBOJA, MO KOTOPHIM TEKYT B
MIPOTUBOIIOJIOKHBIX HarpaBiaeHusX Toku l1 = 0,2 A u 1,=0,4 A, pacrosio)keHbl Ha
paccrostauu | =12 cM apyr ot apyra. Onpenenuts HHIYKIIMIO MarHUTHOTO IOJIS B
TOUKE, JeXKalllel B cEpeIMHE OTpe3Ka MPAMOil, coenHstoIero nposoaa. (2 MxT)

12. TIpoBoOJIOYHOE KOJBIIO COMPOTUBICHUEM T = 5 OM BKJIFOYEHO B IIEMb TaK,
YTO Pa3HOCTh MOTEHIHANOB Ha ero koHnax U = 3 B. MHaykuus MarHuTHOTO MOJIs
B LieHTpe Kombla B = 3 MxT. Onpenenuts paauyc konbua. (12,6 cm)

13. Ha KoHmax mpoBOJIOYHOrO KoOjJbIla paauycoMm R = 20 cMm wu
conpotuBieHreM r = 12 Owm pasHocTts noteHiuanoB U = 3,6 B. Onpenenuth
WHIYKIIMIO MATHUTHOTO T0JIs B 1IeHTpe Koubia. (0,942 mxT)

14. Ilo oOMOTKE OYEeHb KOPOTKOM KaTylmIku ¢ uyucioM BUTKOB N = 5 u
paauycom I = 10 cM Teuet Tok cusioit | =2 A. Onpenenutb UHAYKIIMIO MarHUTHOTO
noJisi B LeHTpe KaTymkH. (62,8 MkT)

15. U3 nposomoku amuHoi | =3,14 M u conporusienneM T =2 OM caenaiu
KoJb10. OnpenenuTs MHIYKIHIO MarHUTHOTO TOJISI B LIEHTPE KOJIblla, €CIU Ha
KOHIIaX MPpoBoja co3aaHa pazHocTs norenuuanioB U= 1 B. (0,628 mkT)

16. Wuaykius B MarHuTHOTO TMOJMS B IIEHTPE MIPOBOJOYHOTO KOJIbIA
paauycom R = 20 cmM, mo koropomy TeyeT TOK, paBHa 4 Mk [. HaiiTu pasHocTb
NOTEHIIMAJIOB Ha KOHIIaX KOJIbLIA, €Clii ero conpotusieHue I = 3,14 Om. (4 B)

17. W3 MemaHOW MPOBOJIOKH JHOW | = 6,28 M W MmIonaabio MonepeaHoro
ceuenns S = 0,5 Mm? cienano Kosblo. YeMy paBHA MHAYKLUS MATHUTHOIO MOJIS B
LEHTPE KOJIbIIA, €CJIM Ha KOHIAX MPOBOJIOKHU pa3HOCTh noteHnuaioB U = 3,4 B?
(10 MKT)

18.ConeHounp, mo koTopoMmy TedeT Tok cuimort | = 0,1 A, umeer N= 100
BUTKOB. HaliTu JyiMHY CcoONeHOMJa, €CIM WHIYKIUS €ro MarHuTHOro noist B =
1,26 MT. (4 cm)

19. Conenonn mmuHO#K | =10 cM u conpotuBieHuem I = 30 OM comep:KuT
N=200 BurtkoB. OnpenenuTs HUHIYKLIUIO MAarHUTHOTO TOJS COJEHOWJA, €CIU
pPa3HOCTh MOTEHIMAJIOB Ha KOHIIaXx 00MoTku U=6 B. (502 MkT)

20. Comnenoupa compotuBieHueM r© = 6 Owm wumeer N=1000 BHUTKOB.
Hanpsokenune Ha konmax oOMmotkun U = 12 B. Haiitu miuHy coneHoupja, eciu
WHIYKIIHS €ro MarHuTHoro mojst B = 3,78 MT. (66,7 cm)

21. Tlo mpoBoxy coneHouaa tedeT Tok cuior | = 2 A. Tlpu stom BHyTpH
COJICHOU/JIa UHIYKIIUSI MarHUuTHOTO nojisi B = 1,26 MT. Onpenenuts 4uciio BUTKOB
Ha eMHUITY JUTUHBI cofieHona. (500 BUTKOB/M)



22. ConeHouj HaMOTaH W3 MPOBOJIOKUA CONpPOTUBIIEHHEM T = 32 Owm. Ilpu
HaIpsHDKEHUU Ha KoHILax npoBosiioku U = 3.2 B unaykuust BHyTpu coneHouja B =
628 mkT. OmnpenenuTs YKMCIO BUTKOB COJIGHOMJA Ha eauHuily aiauHbl. (5000
BUTKOB/M)

23. HailTu MHAYKIMIO MarHUTHOTO TOJS COJICHOWJA, €CIM OH HaMOTaH B
OJIMH cjI0# 13 npoBosioku quamerpom d = 0,8 MM ¢ conporuBieHnemM r = 10 Om
U HamnpsbKkeHue Ha KoHnax ero oomorku U=10 B.(1,57 mT)

24. ConeHoup cIenaH W3 MPOBOJOKH compoTuBieHueM r = 64 Owm. Ilpu
HalpsHKEHUM Ha KoHUax mnpososioku U = 1,6 B uHAyKIMS MarHUTHOTO MOJIs
BHYTpU coyieHousa B = 31,4 mMxT. Onpeaenuts 4uCiIO BUTKOB COJICHOMJA Ha
equHuny JUMHEL (103 BUTKOB/M)

25. IIpsimoii mpoBon mmuHOM 1=12 cM, mo kotopomy TeueT Tok | =0,5 A,
MIOMEUIEH B OJJHOPOJIHOE MAarHUTHOE HOJIE MOJ YIJIOM 0=45° K CHUJIOBBIM JMHUSAM
nonss. HalTh WMHAyKIMIO MAarHUTHOrO IOJS,, €CIM HAa IPOBOJ JIEWCTBYET CHUJA
F=4,23 mH. (0,1 T)

26. B omHopomgHoe MarHuTHOe moje ¢ uHaykuuen B = 0,04 Ta nomemien
npsMord mpoBox juuHOM 1=15 cm. Hautm cwiy TOka B 1IpoBOAE, €ciu
HarpaBJieHHE ToKa o0pa3yeT yroia o = 60° ¢ HanpaBlieHHEM UHAYKIHUH TOJIs U Ha
npoBoj aerctByer cuia F =10,3 MmH. (2 A)

27. Ilpamoii mpoBoxa mnuHou 1=10 cM, mo koTtopomy Teuer Tok | = 10 A,
HAXOAUTCS B OJHOPOJHOM MarHUTHOM Tojie ¢ uHaykiuei B = 40 mxTn. Ha
npoBoa jaeictByer cwia F=20 MxH. Omnpenenuts yroia Mexay HampaBlICHUSIMHU
noJist ¥ Toka. (30°)

28. Kak wu3MeHuTCs CHiIa, JAEUCTBYHOIAas HAa NPOBOAHUK C TOKOM B
OJIHOPOJIHOM MAarHWTHOM TIOJI€, €CIM YIOJl MEXAY HAIlpaBJICHUSMHU TOJS U, TOKa
u3MeHutes ¢ o= 30° 1o o2 = 60°. (YBenuuutcs B 1,73 paza)

29. Ha npsamoii npoBoj ¢ TokoM | = 0,1 A B 0IHOPOJITHOM MarHUTHOM IIOJI€ C
unayknuet B = 60 mT nedictByer cuna F = 2 mH. Onpeaenuts 1uHy nNpoBoja,
€CJIM OH PaCIOJIOKEH MOJT MPSIMBIM YTJIOM K JUHUSIM UHIYKIIUA MAarHUTHOTO TOJIS.
(33,3 c™m)

30. Ha npsimoit mpoBog ¢ TokoMm cusioit | = 0,2 A B 0JHOPOAHOM MAarHUTHOM
noje ¢ uaaykiuedn B = 50 mTn geiicrByer cuia. F=1,5 MH. Haiitu nnuny |
MPOBO/JIA, €CJIM YIOJl MKy HUM U JTUHUSIMU UHAYKUIHK o = 60° (17,3 cm)

31. Ilo AByM MJIMHHBIM MAapajuICIbHBIM MPOBOAAM TE€KYT OAMHAKOBBIE TOKH.
Paccrossane mexny mumu d =10 cm. OnpeaenuTs CHIy TOKa, €CIH IPOBOJA
B3auMoiericTBYIOT ¢ cuitor F = 0,02 H ma kaxerid Mmetp jumHbL. (100 A)

32. Ilo nByM mapayuieIbHBIM JJIMHHBIM MPOBOJAM TEKYT TOKH OJAMHAKOBOW
cuibl. Kak W3MEHHUTCS cuia B3aMMOJACHCTBUSI IPOBOJIOB, MNPUXOASIIAsCA Ha
CIMHUILY JUIMHBI, €CITH PACCTOSHUE MKy MpoBoaaMu u3MeHuTcs ¢ di= 80 cM 110
d2 =20 cm. (YBenuuutes B 4 pasa)

33.JIBa  UIMHHBIX MPOBOJIA PACIIOJIOKEHBI MApaJJICIbHO Ha paccTosHUH d
=20 cm npyr ot apyra. [To mpoBogam Tekyt Toku 1:1=10 A u b=5A . Onpenenuthb
CUJIy B3aMMOJICMCTBUSI TPOBOJIOB, MNPUXOMSIIIYIOCA HA KaXAbld METP JJIUHBI.
(50 mxH/m)

34. Kakoii cunpl TOK CJleAyeT TMPONYCTUTh IO JBYM JJIMHHBIM



napajijielIbHbIM MPOBOAAM, YTOOBI MEXAY MpoBOJaMu nelicTBoBaiia cuia F = 0,2
MH Ha Kaxb1ii MeTp JUIHHBL. PaccrostHre Mexay nposogamu d =40 cm. (20 A)

35. Ilo nByM MJIMHHBIM TapajUIeNbHBIM MPOBOAAM TEKYT TOkH It = 5 A u
[,=34. Paccrosaune wexay mnpoBomamu =10 cm. Onpenenuts Cuiy
B3aMMOJICHCTBUSI, MPUXOSAIIYIOCS Ha €IUHUILY JUIMHBI MpoBOoAoB. Kak u3MeHuTcs
9Ta CWJa, €CIM TPOBOJA pa3ABUHYTh Ha paccrosHue r2 =30 cm? (30 mxH/Mm;
YMEHBIIUTCA B 3 paza)

36. Ha xakxom paccTossHUM Opyr OT Apyra HaJ0 PacHoJIOKHUTh IBA JUIMHHBIX
napajiyieNIbHBIX TPOBOA ¢ TOKOM cuiioit | =1 A, 4ToOBI OHM B3aUMOJIEHCTBOBAIIH C
cunoit F=1,6 mxH Ha kaxnpiit metp nuHb1? (12,5 cm)

37. Pamxka mmomaneo S = 6 cM? IIOMEIIICHAa B OJHOPOAHOC MarHUTHOE I10JIC
c unaykuuenr B = 3 mMT. Onpenenutrb MakCUMaldbHbIA Bpallalolldii MOMEHT,
NENCTBYIOIINI Ha paAMKY, €U B Hell Teuer Tok cutoii | = 2 A (3,6:10 8 Hwm)

38. OmnpenenuTh BpalllalONMid MOMEHT, ACHCTBYIOIIMUA HAa BUTOK C TOKOM
cwioit | =5 A, moMeleHHbI B OTHOPOIHOE MAarHUTHOE MoJie ¢ MHAYKuuen B = 3
MT, eciau MIOCKOCTh BUTKAa COCTaBisieT yroia [ = 60° ¢ HampaBiieHUEM JIMHHM
uaAyKnuy nons. [lnomans Butka S=10 cm?. (7,5-10° Hwm)

39. Ha Butok ¢ Tokom cwioit | =10 A, moMelieHHBII B OJHOPOIHOE
MarHutHoe mnosie ¢ uHaykiuen B =20 MT, nelictByer Bpamaronmii MOMeHT M
=10 Hwm. II10CKOCTh BUTKa IapajulelbHa CUIOBBIM JIMHHAM I0Js1. ONpenenursh
momans BUuTka. (50 cm?)

40. Ouenb KopoTKkas karymka coaepkuT N=600 BUTKOB TOHKOI'O MPOBOJIA.
Karymika nmeer kBaapaTHOE CE€4YEHUE CO CTOPOHOM a = 8 cM. HailTu MarHuTHBIM
MOMEHT KaTyInKy rmpu cuie Toka 1=1 A. (3,84 A-m?)

41. OmnpenenuTs IUIONMIAAb KOPOTKoM Karymku, uMmeromei N= 100 BuTkoB
TOHKOT'O TMpoBojaa, eciu npu Toke | = 0,8 A B OAHOPOAHOM MArHUTHOM MOJIE C
uHaykuue B = 5 mTn makcuMmanbHbIN BpalllalONIMidi MOMEHT, JIEUCTBYIOIIUMN Ha
Karyuiky, cocrasisger M=1,6-103 H-m. (40 cm?)

42. TIpoTOH ABMIKETCS MO OKPYXKHOCTH PagUyCcoOM = 2 MM B OJHOPOIHOM
MarHuTHoM mnojie ¢ uHaykuued B = 0,2 Tn. KakoBa kuHeTmueckas sHeprus
nporona? (1,23-1078 JTx)

43. DNEeKTpPOH, MPOHIS YCKOpPSIOUIyl pa3HocTh noreHuuanoB U = 1 kB,
BJIETEJI B OJHOPOJIHOE MarHUTHOE NoJie ¢ mHAykuuen B =2 MT nog yrnom o = 45°.
Onpenenurh Cuiy, AeHCTBYIOIIYIO Ha JIEKTPoH. (2,36-1071 H)

44. TIpoTOH BIETaeT B OAHOPOJHOE MArHUTHOE TOJIE MEPIECHIUKYIISIPHO €0
CUJIOBBIM JIMHHAM CO CKOpocThio V= 2-108 m/c. Muaykuus mons B = 2 mTo
BBIYHCINTE YCKOPEHHE TPOTOHA B MarauTHOM Tone. (3,84-10 m/c?)

45. DNEKTPOH IBMXKETCSA IO OKPYKHOCTH CO CKOPOCThIO v = 2:10°% m/c B
OJTHOPOJIHOM MarHuTHOM Tmosie ¢ uHaykuue B =2 MT. Bwruucauts paguyc
OKPYXHOCTH. (5,7 MM)

46. IIpoToH BieTen B OAHOPOAHOE MAarHUTHOE MOJIe, MHAYKLIHS KOTOoporo B
=20 MT, nepneHIuKyISIPHO CUJIOBBIM JIMHUSIM TOJISI U OMUCAT 1YTY pagnycoM
r =5 cm. Onpenenuts uMmnyibe nportona. (1,6-1022 kr-m/c)

47.  DNEKTPOH BIIETE] B OJHOPOIHOE MAarHUTHOE IOJ€, UHIYKLIUS KOTOPOIo
B =200 MxTin, neprneHauKyiIsipHO CHUJIOBBIM JIMHUSIM M OMUCAI AYI'y OKPYKHOCTH



paguycoM I =4 cm. OnpenennTh KWHETUUECKYIO DHEPIUIO dieKTpoHa. (9,03-101
Jx)

48. 3apsKEHHasl 4acTHIlA JABUKETCSA MO OKPY>KHOCTH pauycoM [ =2 cM B
OJTHOPOJHOM MarHUTHOM moJjie ¢ uHaykuue B = 12,6 mT. Onpenenuts yieabHbII
sapsan Q/m wactunel, eciu ee ckopocts b= 108 m/c. (3,97-10° Ki/kr)

49. Tlporton, mpoiias yckopswollyl pasHocTh mnoreHuuamoB U = 600B,
JBIDKETCS MapasjiesIbHO JJIMHHOMY MPSIMOMY ITPOBOAY HAa PACCTOSHUU I =2 MM OT
Hero. Kakas cuna nelicTByeT Ha MpPOTOH, €CJIA MO MpoBOAYy UAeT Tok | = 10 A?
(5,44-10Y H)

50. DJIEKTPOH, MPOWJs YCKOPSIOUIYI0 pa3HOCTh moreHiuaioB U= 1 kB,
BJIETE€JI B OJHOPOAHOE MAarHuTHoe mnosie mnox yriaom o =30°. Onpeagenutsb
WHIYKIUIO MarHUTHOTO TOJIL, €CJIM OHO JEWCTBYET Ha BJIEKTPOH C CHIIOW
F=3-10"® H. (2,01 MxT)

51. 0 — YacTHIa, MMEMMIas CKopocTh V =107 M/c, BIETAET B OJHOPOJHOE
MarHuTHoe mnone ¢ wuHAyKiued B = 1Tn nepneHAuKYISIpHO HaMpaBJICHUIO
MarHuTHOro nojis. OnpenenuTs paauyc TpaekTopun yactuusbl. (20,8 cm)

52. Marautabeii noTok ®y=10? B6 npoHM3BIBAET 3AMKHYTHIA KOHTYP.
Onpenenuts cpeHee 3HAUYCHUE 3. 1. C. UHAYKIUH, KOTOPasi BOSHUKAET B KOHTYpE,
€CJIM MarHUTHBIN MTOTOK M3MEHUTCS 10 Hyis 3a Bpemst At = 0,001 c. (10 B)

53. OmnpeneianTh MarHUTHBIM TOTOK B coieHompae juimHOH | =20 cM,
ceuenreM S =1 cm?, comepxkamem N = 500 BuTKOB mpu Toke cuioit | = 2 A.
Cepaeunnk HeMarHuTHbIN. (0,628 MkBO)

54, Kpyrosoii IpoBOJIOYHEIM BHTOK IUIOmanpid S = 50 cm? Haxomurcs B
OJHOPOJHOM MarHMTHOM I10Jie. MarHUTHBIN MTOTOK, MTPOHU3BIBAIOIINN BUTOK, Dy =
10°B6. Omnpenenuth HMHAYKIHMIO MArHMTHOTO TOJSA, €CIM IUIOCKOCTh BHTKA
coctasisieT yroi 3 = 30° ¢ HanpaBienuem JauHuM uHAYKIMU. (0,4 Ti)

55. B conenonme oovemom V=500 cm® ¢ miaorHOCTBIO 0OMOTKM N = 104
BUTKOB Ha MeTp (M) @IpM yBelIMYEHWM CUIIBI TOKa HaOmojanach 3. 1. C.
camounaykiuu Ec = 1 B. KakoBbl CKOpOCTh U3MEHEHUS CHJIBI TOKA U MAarHUTHOTO
notoka B coneHoue? CepaedHuk coneHonaa Hemarauteiid. (15,9 A/c; 1,0 Bo/c).

56. IDlrockuii KOHTYp Iuiomanpo S =12 cM? HaxXomuTCs B OIHOPOIHOM
MarHuTHOM moje ¢ uHaykuuedn B = 0,04 Tn. Onpeaenute MarHUTHBIA TOTOK,
MPOHU3BIBAIOIINIA KOHTYp, €CIIM IUIOCKOCTh €ro cocTaBisieT yroia B = 60° ¢
auHusAMU ot (41,6 MxB0O)

57. B onHOpogHOM MarHuTHOM mojie ¢ uHayknued B = 0,1 Tn nHaxomurtcs
riockas pamka. [lnockocts pamku coctaBiser yroi 3 = 30° ¢ AMHUAMHA UHTYKITHH
1moJst. MarduTHbIA MOTOK, IpoHM3bIBaomuil pamky, @y = 10* B6. Onpenenursb
mwomans pamku. (20 cm?)

58. MarnutHeli NOTOK @y, NOPOHU3BIBAIOIIMK 3aMKHYTBIA  KOHTYD,
Bospacraer ¢ 102 g0 6:102 BO 3a Bpems At = 0,001 c¢. Onpemenurs cpeaHee
3Ha4YE€HUE 3. J1. C. UHIYKIIUH, BO3HUKaroIIel B KoHTYype. (50 B)

59. B oaHopogHOM MarHMTHOM Tosie ¢ uHaykuueidn B = 0,2 Tin paBHOMEpHO
¢ uacroroii nN=10 ¢! Bpamaercs pamka, miomans koropoir S = 100 cwm?.
OnpenenuTh MIHOBEHHOE 3HAUYEHHE 3. JI. C, COOTBETCTBYIOIIEE YIIIy MEXKIY
TJIOCKOCTBIO PAMKM ¥ CHJIOBBLIMU JIMHHAMU 1018 ¢ = 45°. (8,88:1072 B)



60. B karymke npu usmMeHeHun cuibl Toka ot li= 0 g0 1>=2A 3a Bpems At =
0,1 ¢ Bo3HuMKaeT 3. nA. c¢. camouHaykuuu 6 B. Onpenenutb HHAYKTUBHOCTH
karymku. (0,3 1)

61. HWuayktuBHocTh Katymku B = 10,5 Tin. Onpenemuts 3.1.C.
caMoMHIyKInH, ecnu 3a Bpemsa At = 0,1 ¢ cwia Toka B Karylike, paBHOMEPHO
U3MEHsISICh, yMeHbImiachk ¢ li=25 A no I =20 A. (525 B)

62. Ilnockuii KoHmeHcaTOp ¢ IUom@Asld Iwactue S = 100 cm?
pa3ielieHHBIX ciioeM MapaduHupoBaHHOW Oymaru TtommmaoM d = 0,01 MM, u
KaTylmka o0Opa3yroT KojeOaTeiabHbIH, KOHTYyp. YactoTa kojebaHuii B KOHTYpE
v=103 I'u. KakoBa HHIYKTUBHOCTh KaTyiuku Koutypa? (1,43 I')

63. KonebaTenbHblii KOHTYP, COCTOSIIIMI M3 BO3AYIIHOIO KOHJAEHCATOpa C
IJIOMIAAbI0 TIacTHH S = 50 c¢M? KaXkaas W KaTylmIKM ¢ MHAYKTUBHOCThIO L = 1
MKI', pe3oHupyeT Ha IIMHY BOJHBI A = 20 M. OnpenenuTb pacCTOSTHUE MEXKIY
IacTuHaMu KoujeHncaropa. (0,39 mm)

64. Ha xakyro AnuHy BOJHBI OyAeT Pe30OHHPOBATh KOHTYP, COCTOSILIUM M3
KaTymku ¢ MHAYKTUBHOCTBhIO L =4 MkI' u xonaencaropa emkocteio C =1 mMx®d?
(3,78-10% m)

65.Konnencarop emkocteio C = 1 n® coenrHeH MapaiedbHO € KaTYIIKOU
nmanoi | =20 cm u cewenumem S = 0,5 cm?, comepxameii N= 1000 BUTKOB.
Cepneunuk HeMarHUTHBIN. Onpenenuts nepuon konedanui. (0,111 mkc)

66. KosebaTenbHbI KOHTYP COCTOUT M3 KaTYIIKH C UHIYKTUBHOCTHIO L=1
MI' ¥ KoHAeHcaropa NEpeMEHHOM eMKOCTH. Ilpu Kkakoil €eMKOCTH KOHTYp
pPE30OHUPYET C KojebaHnusamu, uMmeronumu yactoty v = 10 xI'n? (0,254 Mx®d)

67. Ilnmockuii KOHZEHcarop ¢ IUIOmanbl0 mactuH S = 100 cM? wu
CTEKJITHHBIM ~ JTUDJICKTPUKOM TONMIMHOH d=1 MM COeIMHEH C KaTYIIKOH
camouHaykuu amaHor | =20 cm u paguycom R = 3 cm, cogepxareri N= 1000

BUTKOB. OmnpeaenuTs nepuoji kojaebanuii B 3Tou nenu. (19,2 Mxc)

68. KonebaTenbHblii KOHTYp cocTtouT U3 MHAYKTHBHOCTH L = 0,01 T wu
KoHJIeHcaTopa eMKOCThi0 C= 1 Mk®. OnpenenuTs 4acTOTy KojieOaHUM B KOHTYpE.
(1,59 kI'm)

69. Ha kakyroo JIMHY BOJHBI OyJET pE30OHUPOBATH KOHTYP, COAEpKAIIUN
uHayKTUBHOCTH L = 60 MI" 1 emkocts C = 0,02 nd? (65,4 m)

70. KoneOaTenbHbIE KOHTYp COCTOMT M3 IUIOCKOTO KOHJAEHCAaTopa ¢
IIOM@AAbI0 wIacTuH S = 50 ¢M?, pasgeneHHbIX cirogoi tomuunoi d = 0,1 MM, u
Karymkd ¢ uHayktuBHocthio L = 103 I'. Onpenenurs nepuon koneGanuil B
koHType. (11,1 mkc)

71. KakoBa pomkHa OBITh €MKOCTh B  KOJEOATENIbHOM  KOHTYpe
MHIAYKTUBHOCTBIO L = 50 MI', uT0GOBI 9acToTa KOHTypa Oblia pasHa v = 10° I'm?
(0,507 MxD).

72. Kakyio OCBemeHHOCTh co3jaer Jyammna cuiod csera | = 50 ko Ha
pacctosHuM 1 = 2 M u 2 = 50 cM npu HOpMallbHOM TafeHuu ayuen? (12,5 nx;
200 1K)

73.  OmnpenenuTs CUIy CBETA JIaMIIbl, €CJIM OHA Ha paccrosHuu I = 1,5 M
co3aaet ocBenieHHocTh E=20 5k ipu yriie nageHus jgydeH o= 60°. (90 k)

74. Ha Beicotre h = 5 M Haz 3eMiIell TTOABELIECHBI ABE JIaMIIbl CUJION cBera | =



500 ko kaxkmpas. Paccrosaue wmexay jgammamu | = 10 M. Omnpeaenuth
OCBEIIEHHOCTh Ha MOBEPXHOCTH 3€MJIU MOJ| KaxK10M jJamrion. (21,8 ix)

75. Han cepemuHON Kpyrjaoro crojia, Ha BbicoTe N1 = 2 M BHCHUT JamIia
cwioit ceera | = 200 ka. Korga sty namny 3aMeHWIM APYrou, MOJBEHICHHON Ha
BeICOTE N2 = 1 M Haj CTOJIOM, OCBEIICHHOCTh CEPEAMHBI CTOJIA YBEIMYNIACh B TPH
paza. OnpenenuTs CUTy cBeTa HOBOI Jlamribl. (150 k).

76. Ha cronOe BoicoTOM h = 8 M noaBemena jamna cuiton ceera | = 100 k.
OnpenenuTh OCBEIICHHOCTh TOPU30HTAILHON IMMOBEPXHOCTH Ha paccTosauu I = 10
M ot crosnba. (0,37 1K)

77. MHUcrounuk, cuma cBera kotoporo | = 200 kx, moaBelieH Ha MadTe
BeicoTOi h = 8 M. Ha kakoM pacCTOSHHHM OT MayThl OCBCIIEHHOCTD
TOPU3OHTAJIBHOM, NOBEpXHOCTHU 3eMiu E =1,6 1k? (6 m)

78. Han cepeamHO Kpyrioro croja na Beicore N= 1 M BUCHT JjlaMIia CUJIOM
ceeta | =75 xn. Jnametp crona d = 1,5 M. OnpeaenuTs OCBEIICHHOCTh Ha KParo
crona. (38 1K)

79. Jlammouka MomHocThio P = 50 Bt ma paccrosuun | = 1 M mpu
MEPHEHANKYJIIPHOM NaJEHUU Jdy4el aaetr ocBemieHHOCcTh E = 50 k. CKonbKO BarT
notpedsiet mammovka Ha 1 kn? (1 Br/km)

80. ComHile HaxoAWTCSA Ha yrjaoBod Beicore [ = 30° Haax TOPU3OHTOM.
Bpunucauth OCBEIIEHHOCTh 3€MHOM MOBEPXHOCTHU, €CJIM HM3BECTHO, 4YTO TpH
HaxoxaeHun Comuna B 3eHUTE (Bo = 90°) OCBEIIEHHOCTh 3éMHOM MOBEpXHOCTH Eo
= 10° six. (50 xIK)

81. Ha pabouem Mecte cieayer co3aaTh ocBemeHHocTh E =75 nk. Ha kakoi
BBICOTE HaJ pabOYrMM MECTOM JO0JDKHA OBITH MoJIBeIIeHa tamIia cuitoit ceera 1=100
kn? (1,16 m)

82. YemoBeK C HOPMAIBHBIM 3PEHUEM IOJIB3YETCS JIMH30M C ONTHYECKON
cuinor D = 16 nn kak mynoi. Kakoe yBennuenue naer takas nyna? (4 pasa)

83. Kakoe yBenuueHue qaetT JuH3a ¢ onTu4eckou cuiot D = 5 am, eciau ona
HAxXOJIUTCS HA pacCTOSIHUU = 25 cM oT npeameTta? (4 pasa)

84.MokycHOE paccTosiHEe O0OBekTHBa MUKpockomna fi= 4 MM, okyispa f2=5
cM. Haiftu yBenuuenuwe [ 3TOro MHMKPOCKOIA, €CJIM MPEAMET IOMEIIeH Ha
paccTosiHuM S = 4,2 MM OT o0bekTHBa MUKpockomna. (100 pa3)

85.ITomyueHHOE TP TOMOIIM JIMH3BI H300paKEHUE TIPeIMeTa Ha dKpaHe B 5
pa3 Oosblie mpeaMera. PaccrosHue MExIy mpeameroM U skpaHoM | =150 cw.
OnpenenuTh ONTHYECKYIO CHITY JIMH3BI U e¢ (hoKycHoe paccTosiHue. (4,8 am; 21 cm)

86.0OmpenenuTh ONTHYECKYI0 CHITy OOBEKTHBA, MAIOIIETO JIBAAMATHKPATHOE
yBennueHue. Paccrositnue ot o6bekTuBa 10 skpana S =10 m. (2,1 )

87.0nTuueckass cujia OOBEKTHUBA MpoekiuoHHoro ¢ouHaps D = 3 nm.
OnpenenuTh pacCTOSITHUE OT OOBEKTUBA 1O OKpaHa TMPH JIECATUKPATHOM
yBesnuueHuu. (3,7 m),

88.DOKYCHBIC PacCTOSHUSA OOBEKTHBA U OKYJISIpa COOTBETCTBCHHO paBHBbI f1=
3 MM, f= 3 cm. Tlpeamer HaxoauTcs Ha paccTossHMM S = 3,1 MM OT 0OBEKTHBA.
Boraucnuth oTaeIpHO YBEIMUCHHE 00BEKTHBA U OKYJIsipa MuKpockomna. (30; 8,3).

89.'maBHOE (hOKYCHOE paccTosIHUE 00BEKTHBA MUKpockomna fi= Smm, okyssipa
f>=2 cm. Paccrosiuue ot obobekTHBa 10 okymsipa L = 16 cMm. Kakoe yBenmueHwue



JTAeT MUKPOCKOII JIJIs1 HOpMaJibHOTO T1a3a? Jlate ueprex xona ipydeit. (400 pa3)

90.YBenuuenue Mukpockona [=600. Omnpenenuts onTudeckyto cuiny D
00BeKTHBA, eciii (pokycHOe paccTosiHue okyispa f> = 4 cM, a mmHa TyOyca L=24
cM. (400 mm)

91.Berancnute yBenmdenue 3 yymbl ¢ QOKycHbIM paccrosHueM f = 3 cwm.
(8,33)

92. Ha nudpakunonnyto pemierky, uMmeronyto 400 mrpuxoM Ha 1 MM, magaer
HOPMAJIbHO MOHOXpPOMAaTU4YeCKUi cBeT MIMHOU BOIHBI A=700 HM. OmnpenenuTb
yrojl OTKJIOHEHHS Jy4ei, COOTBETCTBYIOIIHUX TMEPBOMY AUPPAKIIHOHHOMY
Makcumymy. (16°)

93.Ha audpakumonnyoo pemierky, umeromyo 100 mTpuxoB Ha MUILITUMETD,
najgaeT HOPMAJIBHO CBET IIMHOW BOJMHBI A=500 HM. OmnpenenuTs yIribl, MOJ
KOTOPBIMH PACIIOI0KEHBI MAKCUMYMBI IIEPBOT'O B TPETHET0 mopsjika. (2,9°; 8,6°)

94.0npenenuTh pacCTOSTHUE MEXIY MITPUXaMH AUPPAKIUOHHOW PEIIeTKH,
€ClIi MaKCUMyM IISITOrO TOopsiaka Jjydedl aiauHoM BoiaHBL A = 600 HM mpu
HOPMAaJIbHOM MX IMaJICHUHU Ha PEIIETKY OTKJIOHEH Ha yroia @ = 4°, (43 MKkMm)

95. CKObKO MTPUXOB Ha 1 cM uMmeeT audpaKIMOHHAS peIIeTKa, eciu
YETBEPTHIM MAaKCUMYyM, JAaBAa€MbId PELIETKOW IPW HOPMAJIbHOM IaJICHUU Ha Hee
CBETA JJIMHOM BOJHBI A = 650 HM, OTKJIOHEH Ha yroa ¢ = 6°? (400 cm™)

96.1loq KkakuM yrjaoM HaOJMIOJAETCSd MAaKCUMyM TPEThEro MOpsKa,
MOJIYYEHHBIN C MOMOIIbIO TU(PaKIMOHHON perieTky, umeromen S00 mTpuxoB Ha
1 cM, ecu 1MHA BOJIHBI MAJAIOIIET0 HOPMaIbHO HA peleTKy cBera A= 0,6 Mkm?
(5%)

97. ludpakimonHas pemierka, uMmerornias S0 mrpuxoB Ha 1 MM, pacrionoxeHa
Ha pacctosauu L= 55 cm ot skpana. KakoBa qrHa BOJTHBI MOHOXPOMATHYECKOTO
CBETa, MAaJAIOIIEr0 HOPMAJbHO Ha PEIIETKY, €CId NEepBBbIM audpaKkiHOHHBIHI
MaKCHMYM Ha dKpaHe OTCTOMUT OT LeHTpaibHOro Ha I=1,9 cm? (690 HM)

98. DkpaH HaxOQUTCS OT pemerku Ha pacctossHuud L = 1,5 M. JlnuHbI
BOJIM CBETa KPaWHUX KpacHBIX U (PUONETOBBIX JydeH, MagaroliuX HOPMaJIbHO
Ha pemietky A= 0,78 MM u A2 = 0,4 MkM. BpuucnuTe mIMpUHY CHEKTpa
HIEPBOIO MOPsIKa Ha dKpaHe, ecyu nepuo perretku d =10 mMxwm.(5,7 cm)

99. Omnpenenuth 4yuciIO WTPUXOB Ha 1 MM OUPPAKIIMOHHON pEIIETKH,
€CJIM CBEeT /JUIMHOW BOJHBI A = 600HM HOpMaNbHO MaJaeT Ha PEUIETKY U JaeT
nepBoe HM300pakeHHe IIeNu Ha pacctosHuM t = 3,3 cM OT LEHTPaJIbLHOrO.
Paccrosinue ot pemerku 10 skpana L = 110 cm. (50 mm )

100. MoHoxpoMaTHyeCKUi CBET AJAMHOW BOJHBI A=0,5 MKM mnamgaer
HOpPMAaJIbHO Ha pelieTky. Bropol nudpakinoHHBI MakCUMyM, HAaOJIOJaeMblii Ha
JKpaHe, CMEIIEH OT LEHTPAIbHOTO Ha yroi ¢=14°. Onpenenurs 4Yuciio MTPUXOB
Ha 1 MM pemerku. (242 mm?)

101. Ha mu¢dpakumonHyro penierky HOpMajabHO NaJaloT Jy4d JUTMHOW BOJIHBI
A=0,6 mxMm. Tperuil nuppakUMOHHBIA MAKCUMyM BHJEH NOJ yriom ¢ = 2°.
Omnpenenuth octosiHHYIO pemetku. (0,05 Mm)

102. Ha kakoil yrjioBOMl BBICOTE€ HaJl TOPU30OHTOM JOJDKHO HAXOAUTHCS
ConHile, 4TOOBI COJHEYHBIH CBET, OTPAXEHHBIM OT MOBEPXHOCTH BOABI, ObLI
MakcHMasIbHO moJisipr3oBan? [Tokasarens npegomienust Bosl Ny= 1,33. (37°)



103. Jlyu cBera, uayuui B CTEKJISIHHOM COCYJE€ C BOJOM, OTpa)kaeTcsi OT
MMOBEpXHOCTH cTekna. Ilpy kakoM yrie maaeHus OTPaXECHHBIM CBET
MaKCUMAaJIbHO nonspuszoBan? Ilokazatenu mnpenomienus N, = 1,33,
n.=1,5. (48")

104.Yron npenomieHuss Jiyda B SKUIKOCTH paBeH [ = 35°. Onpenenuthb
MOKa3aTelib MNPEJIOMJICHUS YKUJAKOCTH, €CJIH HM3BECTHO, YTO OTPAKEHHBIA Jy4
MaKCUMAaJILHO MOJIsIpr30BaH, (1,43)

105.0npenenuTs yroa najaeHus JJyda Ha TOBEPXHOCTh 3epKalia (CTEKJI0), €Cln
OTPaXEHHBIN JIyd MaKCUMaJIbHO Tojsipu3oBaH. [lokaszaTenb peIoMIIEHUS Nc
=1,50. (58°)

106.Yron npenomieHus jgyda B xkuakoctu [ = 37°. Onpeaenutb moxkasareib
MPEJIOMJICHUS KUJIKOCTH, €CIU HM3BECTHO, YTO OTPAKECHHBIA Jyd MaKCUMAIILHO
nossipu3oBat. (1,33)

107.PactBop rmoko3el ¢ konumenrpamueir C = 0,28 r/cM®, HamuTbli, B
CTEKJIIHHYIO TpYOKy mmiHOW I|=15 cM, mOBOpauMBaeT INIOCKOCTh ITOJIIPU3AIAN
MOHOXPOMATHYECKOT0 CBETA, MPOXOISIIET0 uepe3 3TOT pacTBOpP, HA yroi (p=32°.
OmpenenuTs yaeabHOE BpamleHue ToKo3el (76,2 rtpaw/mm wHa 1 r/ems
KOHLIEHTPALIH )

108.Yron mnoBopoTa IJIOCKOCTH MOJSPU3ALMUA TPU MPOXOXKICHUU Yepe3
TpyOKy ¢ pacTBopoM caxapa ¢ = 40°. Jimna tpyoku | = 15 cm. YnaenpHoe
BpalieHue caxapa [0 ]=66,5 rpan/mm Ha 1 r/cm® konuentpanuu. OnpeaenvTsb
KOHIIeHTpawuio pacteopa. (0,4 r/cmd)

109.IIpu mpoxokaeHun cBera depe3 Tpyoky qumHON | =20 cMm ¢ caxapHbIM
pacTBOPOM IUIOCKOCTh MOJISIPU3ALIMS CBETA IOBOPAUMBAETCS HA Yroil @ = 5°. Y aenbHoe
Bparienue caxapa [o [=0,6 rpan/(mm-miporr). OnpenenuTs KOHIIGHTPAIIO pacTBOpa.
(4,2%)

110.ITpu mpoxoxaenun cBera yepe3 ciod 10%-Horo caxapHoro pactBopa
ToJNUHON 1= 15 cM TIOCKOCTh TOJIIpU3allMU CBETa MOBEPHYJACh Ha YroJl

¢1=12,9°. B npyrom pactBope, B cjioe TommuHOH | =12 cM. miockocTh
MOJIIPU3ALIMY TOBEPHYIAch Ha @2 =7,2°. HaliTH KOHLIEHTpAIMIO0 BTOPOTO pacTBOpA.
(6,97%)

111.0Onpeaenuts KOHUEHTPALMIO PACTBOpA TIIFOKO3bIL, €CIM MpU MPOXOKICHUN
cBeta 4epe3 TpyoKy mmmHOM | =20 ¢M IITOCKOCTh MOJIIPU3AIK TTOBOPAYUBACTCS Ha
yron ¢ = 35,6°. VYaenpHoe BpallleHHE TIIOKO3bl [0]=76,1 rpan/nm mnpu
xonuentpauuu 1 r/em®. (0,233 r/em®)

112. BBIUMCIUTL BHEPTHIO, U3yYAEMYIO C MOBEPXHOCTUH S =1M? ,abCOMIOTHO
yepHoro Tena npu temreparype T =1000 K 3a Bpems t = 1 mun (3.4 MJIx)

113. TIpu kakoii TeMmeparype u3ny4areiIbHOCTh (PHEPreTuuecKas CBeTUMOCTh) Re
abCOIIOTHO YepHOro Tena, papHa 1 Br/m?? (62,5 K)

114. Ha kakyto JUTMHY BOJHBI IPUXOAUTCS MAKCUMYM CIIEKTPATbHON IJIOTHOCTH
U3ITYyYaTeIbHOCTH  (PHEPreTUYECKOW CBETHMMOCTH) YEPHOIO Tella, HMMEIOLIEro
TeMIIepaTypy, PaBHYIO TeMIIepaType YejioBeueckoro tena, T. €. t =37° C? (9,3 Mkm)

115. MakcuMym U3Iy4aeMOM OSHEPrMH C TOBEPXHOCTH MAXOTHOTO OIS
COOTBETCTBYET IJIMHE BOJHBI A = 9,60 MkM. OnpenenuTs TeMmOepaTtypy
OBEPXHOCTH ITOJISA, IIPUHSB €€ 3a a0COI0THO YepHoe Teio. (29°C)



116. ConHeyHble JTy4r OPUHOCAT Ha S =1 M? moBepXHOCTH MOYBBI YHEprui0 C
= 41,9 x/Ix B munyry. KakoBa nomxHa ObITh TeMIiepaTypa IMOYBBI, YTOOBI OHA
u3gyyajga Takoe K€  KOJIMYECTBO JOHEpPruM  OOpaTHO B  MHPOBOE
npoctpanctBo? (57 ° C)

117. MakcumMyM 3HEPruu U3Iy4eHHUs] a0COJIFOTHO YEPHOTO Tela MPUXOAUTHCS
Ha JUHY BOJMHBI A = 460 um. OnpeaenuTs MOIHOCTh U3TyYEHUs C TUIOMAIu S=
10 cm? mosepxuocTH 310ro Tena. (89,5 kBr)

118. CxonbKo dHEPrun U3ITy4aeTcs B MpocTpancTBo 3a At =10 9 ¢ muiomagu S
=] ra maxotHo# 3emiM, uMmeroend temneparypy t =10° C) KakoBa macca 3toro
usnydenus? Cunutarh NouBy 3a abcommoTHo uepHoe Teno. (130 I'JIx; 1,44 mr)

119. Ilpunumass ComHie 3a aOCOJMIOTHO YEpPHOE TEI0, ONPEaCTUTh
TEMIIEpaTypy €ro IMOBEPXHOCTH, €CIIM JUIMHA BOJHBI, HA KOTOPYIO NPUXOAHMTCS
MaKCUMYyM 3Hepruu uznydenus, Ao= 0,5 mxm. (5800 K)

120. MakcuMyM 3HEPruv U3Jay4eHus: aDCOMIOTHO YEPHOI'O TeJIa MPUXOAUTCS
Ha JUIMHY BOJHBI A =1 MkM. Ha kakym AJuMHY BOJHBI OH CMECTHTCS, €CIU
Temreparypa Tejaa ymeHbimutcsa Ha AT=900 K? (1,45 Mxm)

121. Kakoil panuHE BOJIHBI COOTBETCTBYET MAaKCUMyM H3JIy4YE€HUS
MMOBEPXHOCTH MAaxOTHOM 3emum mnpu ee temmeparype t = 27°C? Cuwurarb
MOBEPXHOCTh 3€MJIU 3a a0COMIOTHO YepHOE Teno. (9,7 MKM)

122. Cymmapnas mMorusocts usnydenus Comana N = 4-10% Br. Onpenenuts
Maccy cBera, usnydaemoro Connnem 3a spems At =1 c. (4,44-10° xr)

123. DHeprus, NpuHOCHUMAsl COJHEUYHBIMH Jy4aMU Ha 3€MIII0 B TEUCHHE
roga, W = 5,6-10 ?*/Ix. Ha ckonbpKo M3MeHMWIACh OBl Macca 3€MJHM 3a IO, €CIU
Obl OHA HE M3JIydaja dJHEPTUI0 B IpocTpancTBo?(6,22-1041.)

124. Omnpenenuth JHEPrul0 U Myccy (OTOHA, AJMHA BOJHBI KOTOPOTO
COOTBETCTBYET PEHTIeHOBCKOMY M3nydenuo A=0,1 um. (12,4 k3B; 2,21-10%r.)

125. CKONbKO KBAaHTOB COAEPKUT H3IyuyeHHE [JIMHOW BOJMHBI A=l MKM,
nMerolee saepruro E=1 Ix? (5,04-10%9)

126. Onpenerms SHEPIUIO OMHOrO (POTOHA: @) TSI KPacHOro CBETA AJTMHON BOJIHBI A
= 700 HM; 0)mIA 3€IEHOTO CBeTa JUMHOM BOMHBI A = 500 mm. (2,80-10°%° JIx;
4,00-10%°]1x)

127. KopoTKkOBOJIHOBas rpaHuIla BOCTIPUSATHS CBETa JUIsl HEKOTOPBIX JIIOJEH
COOTBETCTBYET JuiMHE BOJHBI A=370 um. OnpenenuTs 4acToTy KoJleOaHUM 3TUX
soyu. (8,11 -10! I'y)

128. MuHuManpHas 4acToTa BOCIPUHHMAEMOIO YEJIOBEKOM cBeTa vV =
3,75-10* I'. Haiitu muimHy BOJHBI 3THX Jiydeit. (800 HM)

129. 'maBHBIN MakKCUMyM TOTJIONICHUS CBETa Yy XJ0poduiia HAXOJAUTCI B
kpacHoil (Ak= 800 um) u cuneit (Ac = 420 HM) yacTax cnekTpa. OnpeneauTsb
sHepru0  (orona storo ceera.(2,48-1071° JIx; 4,73-10 911x)

130. MakcuMyM IOTJIOLIEHUS CBETA O.-KaPOTUHOM COOTBETCTBYET JJIMHAM
BoH A1=0,446 MM A2=0,476 wmxM. OnpeaenuTs dHEpruio (HOTOHOB,
MOTIOMIAEMBIX 0.-KapoTuHOM. (4,43-1071° JTxk; 4,18-1071° JTx)

131. MakcumyM TOTJIONIEHUs] cBeTa (DUKOOMIUHOM MPUXOIUTCS Ha
3enenyr0  (A=0,520 Mxm) u xkenryro (Ax=0,580 MKM) dYacTu cHekTpa,



OmnpenenuTs SHEPrUi0 KBAaHTOB, COOTBETCTBYIOLIMX 3TUM JyuIMHaM BoyiH. (3,82
10719 JTx; 3,43-10°1° JIx)

132. KakoBa pomkHa OBITH JUJIMHA BOJIHBI YIbTPaQUOJETOBBIX Jydei
najjaroMxX TMa T[OBEPXHOCTh  HEKOTOPOro  MeTalla, YTOObl  CKOPOCTh
doroznexrporos v= 10* km/c? PabGoroii BeIxoaa npenedpeus. (4,36 HMm)

133. PaGota BeIxo/a 2JIeKTpOHOB ¢ TToBepxHOCTH 11e3ust A =1,89 sB. C kaxoii
CKOPOCTBIO BBUIETAIOT JJIEKTPOHBI W3 1IE€3MsS, €CJIM METalJl OCBEUIEH >KEJIThIM
CBETOM JUIMHOM BOJIHBI A=0,589 MxM? (275 xMm/c)

134. Pabora BbIxoa 111 DJIeKTpoHa U3 HaTpus A = 2,27 5B. Haiitu kpacHyto
rpanuny Gotoddpdexra nisg Hatpus. (548 HM)

135. KakoBa kuHeTHueckas DdHEPrusi W CKOPOCTh  (DOTORJIEKTPOHA,
BBUIETEBILETO M3 HAaTpUs MpPHU OOJYYEHHH €ro Jydamu JiauHo#M BosHbl A=200
um? PabGora BeIXOoma dyieKTpoHa M3 Harpus A=2,27 5B. (6,31-10%° JIx;
1,17-10° m/c)

136 .Ha mMeramn magaioT aydd JUIMHOW BONHBI A = 437 HM. OmnpenenuTtsb
MaKCHMAaJIbHYIO CKOPOCTh (POTOAIEKTPOHOB. PaGoroii Beixona npenebpeds. (108 m/c)

137. Onpenenuth pabOTy BBIXOAA C MOBEPXHOCTH PyOU]IUsI, KpacHas TpaHUIla
kotoporo A =810 um. (1,53 3B)

138. KakoBa HaumOosibIiasi JjiMHA BOJHBI CBETa, IMOA JCHCTBHEM KOTOPOM
BO3MOXXHO MONY4YUTh (POTO3P(dEKT ¢ MOBEPXHOCTH BOJb(Ppama, eciim pabora
BBIXOJa 1Js Boabppama A=4,53B? (270 um)

139. IlnactuHa HUKENS, HJIsI KOTOPOTro paboTa BBIXOJA DJIEKTpOHA A
= 5 5B, ocBemnieHa ynbTpaduosieToBbIMU Jydamu A=200 HM. OnpeneiuTb
MaKCHUMAaJIbHYIO CKOPOCTH (POTO3IEKTPOHOB. (6,4-10° M/¢)

140. Onpenenuth KpacHyto rpaHunly ¢porodddexra ais MmiacTUHbI, €CiIu
171 Hee paboTta BbIxoja djekTpoHa A = 6,3 3B. (196 um)

141. Bynmer nu umeTh MecTo (POTOIP(PEKT MpPH OCBEUICHUU CBETOM
nmHOM BoHBI A =500 HM MeTasuia, uMmeroiero padory Beixoga A =2 3B? (byner)

142. UsnydeHue ¢ IIIOTHOCTHIO moToka ®=6000 B1/M? HOpMaabHO
MaJaeT Ha 3a4YEPHEHHYIO MOBEPXHOCTb. ONpenenuTh IaBICHUE CBETa Ha 3Ty
OBEpPXHOCTH. (2 MkIIa)

143. Cgert, magasi Ha 3epKaJIbHYIO0 MOBEPXHOCTh, OKa3bIBAET JaBiaecHUE p=10
MkIIa. OnpenenuTh MIOTHOCTh MOTOKA u3aydenuid. (1,5 kBr/m?)

144. BpryucnuTh cuily JaBlICHHS CBE€Ta Ha CTEHKU JJIEKTPUYECKOU
dammbl MouHocTei0 u3nmydeHus N = 100 Br. Kosdduument otpaxkenus p
NpUHATH paBHBIM HYIO. (0,333 MxH)

145. Bpraucnuth AaBi€HHE COJTHEYHBIX Jyded MaJaloliuX HOPMAJIbHO Ha
3a4epHeHHyIo noBepxHocth. Conneunas  nocrosunas C = 1,39 kJDx/(M?-¢).
(4,63 mklla)

146. TlapannenbHbli My4OK Jy4el MajaeT HOPMaJIbHO Ha 3a4EPHEHHYIO
IIOBEPXHOCTh M INpoU3BOAUT Ha Hee nasienue p = 0,3 mxlla. Onpenenutsb
IIOTHOCTh MOTOKA M3nydeHuid. (90 B1/m?)

147. KakoBa yacToTa 3JICKTPOMAarHMTHOW BOJHBI, U3JIy4aeMOll aTOMOM
BOJIOpPOJIa TpHU MEpPEXoJie AJEKTPOHA C YETBEPTOr0 IHEPruYeCcKOro ypOBHS Ha
tpetuit? (1,6 101 ')



148. BpuuCcIuTh SHEPrulo, KOTOPYIO TMOIJIONIAET aTroM BOJOpoJa MpH
Mepexo/Ie AIEKTPOHA CO BTOPOI0 IHEPTETUUECKOTO YPOBHS Ha MATHIN (2,8 3B)

149.9nekTpoH B aToMe€ BOAOpOAA IMEpEUIeN C YETBEPTOTrO HSHEPreTUYECKOrO
ypoBHA Ha BTOpoi. Omnpenenuth AJIUHY BOJHBI ucimyckaemoro ¢otona. (0,485
MKM)

150.1lpy nmepexole dJIEKTpOHA BHYTPM aromMa BOAOpoAa C OIHOrO
JHEPreTUYECKOr0 YPOBHS A APYroM M3IydaeTcs KBaHT cBeTa ¢ dHepruen E =1,89
5B. Onpenenuts AJIMHY BOJHBI U31y4deHus. (657 HM)

151.Kakyto sHepruto cieayer cooOLUTh aTOMy BOAOPO/a, YTOOBI MEPEBECTH
3JIEKTPOH CO BTOPOI'0 SHEPreTUYECKOro ypoBHs Ha mectoi? (3,03 3B)

152 Ilepunon nomypacnaga tputus Tiz =12 ner. OnpenenanTs NOCTOSHHYIO
pacmazga. (1,82 10°%?)

153.ITepuiog  monmypacnaga Homa s3l*3 Ty= 8 cyr. Onpenenauts ero
nocrosHHyro pacnana. (105¢?)

154. TlocTosiHHAs paJAMOAKTUBHOrO pacmazaa usoroma 12Mg?’ A = 1,15- 1073
¢l Onpenenuts epuoa nomypacnaga 3toro sneMenra. (600 c)

155.CKOIBKO DHEPIUU BLIIEIUTCS IIPU AeleHnn ypana ooU%® maccoit m= 1,
€CJIU IIPY JIEJIEHMHU OHOTO sapa Beiaensercs saeprus 200 MoB? (81,9:10° M/Ix)

156.Bbr4ucauTh MOIIHOCTH SJEPHOTO peakTopa, B KOTopoM 3a Bpems (=1
CyT. OHa pacxoayeT ypan gU?%® maccoit m =1 r, eciu npu AeneHUH OJHOTO Aapa
ypana Beiensercs sueprust 200 MaB. (23,0 MBT)

157.Bbr4ucnuTh MOIIHOCTh aTOMHOM 3JIEKTPOCTAHIIMU, €ClId 3a Bpems t =1
CyT. oHa pacxoayer ypad 92U?° maccoit m = 0,5 kr. K. m. 1. cranuuu n = 22%o.
Cuurath, 4TO TIPH JIETICHUHU OJTHOTO sifipa ypaHa Beiaensercs 200 MaB. (100 MBT)

158.BpiuncnuTh MOIIHOCTH ATOMHOW 3JEKTPOCTAHIMHU, PACXOAYIOIIEH M =
0,1 xr ypana 92U?® 3a cyrku, eciu K. 1. 1. crannuu 1 = 16%. (15 MBT)

159.1lpu nmenenun omHoro sapa ypana 92U?® Ha 1Ba oCcKoJKa M SIEpPHOM
peaktope Bbiaensiercss sHeprua 200 M»bsB. CkoJIbKO 3HEpPruv BBIICIUTCS IIPU
JIEJICHUH BCEX SIIep, COJAEpXKAIIMXCS HMB HM30TONE ypaHa Maccod M = 2 Kr?
(1,64-108 MJTx)

160.Ilepuox  monmypacmaga paaus  gsRa® T12=103c. Onpenenursb
MIOCTOSHHYIO pacnaja A 31oro siaemenra. (690 ¢)

161 .Boiuriciiuts  1eeKT Macchl M DHEPTUIO CBS3U sjapa jeiitepus 1HZ.
(0,00240 a. e. m.; 2,23 MaB)

162.CkonpKO 3HEpruM OCBOOOAMTCS MPH COEIMHEHHH OJHOTO MPOTOHA M
JBYX HEUTPOHOB B aToMHOe s11po? (8,49 M»sB)

163.HaiiTn ynenbHYHO SHEPrUIO0 CBSI3U, T. €. DHEPTUI0, NPUXOASAUIYIOCS Ha
OJIMH HYKJIOH, sapa yriepona ¢C2. (7,68 MaB)

164.0npenenuts neeKT Macchl U SHEPTUIO cBs3u sapa tputus 1H. (0,00912
a. e. M.; 8,49 MhB)

165.BpancnuTh yAENbHYIO DHEPTHUIO CBSI3U, T. €. DHEPTUI0, MPUXOASUIYIOCS
Ha OuH HyKIIOH, sapa 2Hed. (2,57 MaB)

166.CkonbKO 2HEPruM HEOOXOJUMO 3aTPaTUTh JIJISl TOTO, YTOOBI PO TeHs
oHe?* pasnenuts Ha HykiaoHb? (28,3 MoB)



167.CKOIBKO SHEPTUM BIAEIUTCSA IPH 00pa3oBaHUM OJHOrO sapa reaus 2He?
13 IPOTOHOB U HEUTPOoHOB? (28,3 M»1B)
168.0npenenuTh SHEPTUIO, BBLICIMBIIYIOCS IpH 00pa3oBanuu reiams oHe?
Maccoii M = 1 r u3 NpOTOHOB ¥ HEUTPOHOB. (6,83 10° MJIx)
169.0mnpenenurh SHEPrui0, HEOOXOAMMYIO s TOro, uToObl sapo sLi’
pa3nenauTh Ha HYKJIOHBL (39,3 M»aB)
170.41po kakoro aroma COCTOMT U3 OAHOTO MPOTOHA U OJHOTO HEWUTpOHA?
OnpeaenuTs SHEPTUIO CBSI3U ATOrO sApa. (2,23 M»aB)
171.5apo Kakoro sineMeHTa COCTOUT U3 TPEX MPOTOHOB U TPEeX HEHUTPOHOB?
OnpenenuTs YHEPTUIO CBSI3U ATOTO sijpa. (32 MaB)
172 .BpancinTh SJHEPTUIO SAEPHON peaKIun
7N14 + 1H2—>7N13 +1H3
Boigensiercst unum norsomaercs sta sHeprus? (-4,3 MsB; norunoniaercs)
173.BBIYMCINTD SHEPTUIO SIACPHON peaKkIuu
4Be® + ;He*—3,He*+ on?
Boigensercs uinum norsnomaercs ta 3Heprusi? (-1,56 MaB; norsomaercs)
174.CKonpKO 3HEPryuH MorjomaeTcs Mpy SASPHON peakiun
sLi” + ;He4—sB0 + ont (2,79 MaB)
175.CKONbKO SHEPTUU BBIJCIUTCA MPU SAECPHON PEaKIuu
aBe® + 1H>—5B1%+on? (4,37 M»aB)
176 .BpuncnuTh SHEPTUIO SIACPHON PEAKIINU
N+ gnt —gC 14+, H?
Brinensiercs wim nornomaercs 3ta s1eprus? (0,624 MaB; Beiensiercs)
177.Bo CKONBKO pa3 DHEPrus CBA3M sapa juTus sLi’ Oosblie sHeprum CBA3u
anpa muatus 3Li%? (1,23)
178.51npo uszorona dochopa sP3? BEIOPOCHIIO OTPULIATENLHO 3aPSHKEHHYIO B -
gacTuily. B kakoe siapo mpeBpatuioch siapo docdopa? Hammcars peakinuio u
BBIYMCIIUTE Ae(EKT Macchl HOBOro saapa. (165%%; 0,235 a. €. M.)
179 IlonTBEpANTE pacdyeTOM, YTO NPH SAECPHON PEAKIIUN
sLi®+H?— Li’+H?
BbizensieTcs sHeprust AE = 5,03 M»aB.
180.BbrynciauTh 3HEPTUIO0 TEPMOSCPHON PEAKIIUN
1H? + 1H? ~3Hed + on. (3,26 MaB)
181.BbIyucauTh S3HEPrut0 TEPMOSICPHON PEAKIIUU
1HB + 1H2~ ;He* + ont. (17,6 MaB)

IIpouenypa oneHMBaHUSA KOHTPOJIBHBIX padoT

KontponsHass pabora mno aucuumiauHe «@Pu3nKay, MTPOBOJUTCA I
CTYJIEHTOB 3a04HOM ¢GopMbl 0O0yueHusa. 3a paboOTy BBICTABISETCS  OlIEHKA
«3auTeHo/He 3auTeHo». KoHTponbHas paborta BbIMosHAETCS B 1 u 2 cemectpe
o0yJeHus.

B cocraB kaxmol KOHTPOJIBHOW pabOThI BXOIAT HE TOJBKO CTAaHIIAPTHHIC
3a/la4yd, HO U 3ajJaud, TpeOyrolue, HanpuMmep, Tpaduueckoro OMHUCaHUS
IPOLECCOB WJIM aHaiu3a SIBJIEHUH B KOHKpeTHOM cutyauuu. OO0bem padoThI
cocraBisier 10 3amad u3 BCeX pa3fesioB AUCIUIUIMHBL 3aaqdl BBHIOMPAIOT TIO



TabMUIE MCXOAA M3 MOCHEeNHUX JBYX LU(pp No 3a4eTHOM KHMXKKU CTYZEHTa,
KOTOpasi COAEPAKUTCS B METOAMYECKOM YKA3aHUU JUCLHUIIINHBL.
IIpu oueHKke ypOBHS BBINOJHEHUS KOHTPOJIBHOM paOOThI, yCTaHOBJIECHBI
CJIEYIOLIUE KPUTEPHUH:
® yMeHHEe paboTaTh ¢ OOBEKTAMU M3YyYEHUS, KPUTUUECKUMU UCTOYHUKAMU,
CIIPaBOYHOM M SHUUKIIONEANYECKON JINTEPATyPOK;
® yMeHHEe cOOMpaTh U CUCTEMATU3UPOBATh MPAKTUUYECKUN MaTepua;
® YMEHHE  CaMOCTOSTENIbHO  OCMBICHSATH  NpoOjJeMy  Ha  OCHOBE
CYILLECTBYIOIIUX METOJHUK;
® yMEHHE JIOTUYHO M TPaMOTHO M3JaraTb COOCTBEHHBIC YMO3AKIIOUCHUS U
BBIBO/IbI;
® yMEHHE aHAIU3UPOBATh U 0000IATh MaTEpUAaT;
® yMEHHE MO0JIb30BaThCs TNOOATBHBIME MH(GOPMAIIMOHHBIMU PECYpCaMU U
NPaBUIILHO UX MPETMOJHECTH B KOHTPOJIBHOU paboTe.

[Ipn oneHke omnpeneysercd IMOJHOTA, TOYHOCTh M IOCIENOBATEIbHOCTD
M3JIOKEHUS MBICICH TMpU pEIIeHUU 337a4, HaJM4Yue JOCTAaTOYHBIX IOSCHEHUH,
YUCJIO M XapaKkTep OMMOOK (CYHIECTBEHHBIE WJIM HECYIIECTBEHHBIE), a TaK XKe
MPOLICHT MPABUJILHO PEIICHHBIX 3a/1a4.

CyiiecTBeHHbIE OIIMOKM CBSI3aHBI C  HENOCTATOYHOW TJIyOMHON U
OCO3HAHHOCTBIO pEIIeHUs (HampuMep, CTYACHT HEMpaBUIbHO CJenall IEpPEeBOJ U3
HE OCHOBHBIX €JIMHHUI] U3MEPEHHUS] B OCHOBHBIE, JOMYCTUJI OIIMOKH TPHU BBIBOJE
pacueTHOl (HOPMYJIbI, TTOJYYHII HE TPABUIILHOE 3HAUCHHUE BEJIUYMHBI).

HecymectBennble  OMMOKM — OMPENENSIOTCS  HEMOJHOTOM  pelieHus
(Hampumep, CTYACHTOM YIYIIEH U3 BUJA KaKoil — MO0 HeXapaKTEepHbIN (QakT mpu
pelieHur 3aJadyd) K ~ HUM MOXHO OTHECTHM OMNHUCKH,  JIONYIIEHHBIE 10
HEBHUMATEILHOCTH.

Kpurepuu ouenku:

- OLICHKA «3a4YTEHO)» BBICTABISETCA CTYACHTY, B CIy4ae, €CJIM KOHTPOJIbHAS
paboTa BBINOJHEHA MO CBOEMY BapUaHTy, NPUBEACHBI PHUCYHKH, TAaOIHIBI U
WUTIOCTPALUK, HEOOXOOUMBIE JJI PEUIEHHMs] W NPU 3TOM IPaBUIBHO WM C HE
3HAYUTEIBHBIMU HEJOUETAMU PELINI HE MEHEe 8 3a71a4 KOHTPOJIbHOU padoThlI;

- OLIEHKAa «HE 3a4TEHO» BBICTABJISIETCS CTYAEHTY, €CJIM OH PEIInl MeHee §
3a]a4 UM TP PEIICHNUHU 33a4 JOIMYILEHbI rpyOble OIIMOKYN UM HEI0YETHI.
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